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[wherein and R2 are each independently H or Ci-C4-aIkyl. or and Rg together form Ci-Cs-alkylene, X is O. S or 
CH2. W is CH or N. and Q is a substituted aryl group or sut^stituted heteroaryl groip] and their pharmaceutically accept- 
able salts, having platelet<terlved growth factor receptor autophosphorylation inhibitory activity, to pharmaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell 
growth such as tunnors. 
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Descri|3tion 

FIELD OF TVIE INVENTION 

5 The present invention relates to novel quinolin d rivatives and quinazoline derivatives having an inhibitory action 
against abnormal cell growth and to their pharmaceutically acceptable salts. More specifically, the present invention 
relates to novel quindine d rivatives and quinazoline derivatives having an inhtoitory action against autophosphoryla- 
tion of the platelet-derived growth factor receptor arxj to their pharnnaceuticalty acceptable salts. 

10 BACKGROUND OF THE INVENfTION 

Growth factors such as insulin, the epidermal growth factor and the platelet-derived growth factor (hereinafter 
referred to as PDGF) have an important role in cell growth. In particular, PDGF is known to be a powerful cell growth 
factor related to the control of cell yowth and division (Cell 46, 1 55 (1 986)). However, in diseases or pathophysiological 

IS situations such as leukemia, cancers, psoriasis, glomerular nephritis, organof ibrosis, atherosclerosis, restenosis after 
percutaneous coronary angioplasty or bypass surgery and rheunr^toid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at the pathophysiological sites, and abnormal cell growth is observed at the pathophysiok)gical sites in 
such diseases. Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF 
receptors. Thus, it is necessary to suppress cell growth signal transduction to inrprove these pathophysiologicaf situa- 

20 tions. 

In one trial, it was reported that abnormal cell growth in pathophysiok)gical situations was suppressed by adminis- 
tration of an anti-PDGF antibody (J. Exp. Med. 1 75. 1413(1 992)); however, there are problems such as in yjya stability 
and metlKXis of administration as a therapeutic agent because the anti-PDGF antftxxjy is a protein molecule. 

On the other hand, in cells. PDGF is known to l>ind to the PDGF receptor to activate tyrosine kinase present in this 
25 receptor. This receptor tyrosine kinase relates to intracellular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growth. In pathophysiotogical situations, this intracellular signal transduction 
is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as 
another possible strategy to suppress cell growth signal transduction. 

Examples of suppressing cell growth using the PDGF receptor autophosphorylation inhibitors, which are low 
30 molecular weight compounds, are described in the literature (Cancer Research §4, 6106 (1994); Proc. Natl. Acad. Sci. 
USA. ig, 2558 (1995)). Therefore, PDGF receptor autophosphorylation inhftwtors could be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, organof ftirosis, atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Examples of previously known PEX3F receptor autophosphorylation inhbrtors include 3-arylquinolines (J. Med. 
35 Chem. 3L 2627 (1994); J. Med. Chem. 3L 2129 (1994) and Publication of Japanese Patent Laid-open No. 947507643), 
3-aryk?uinoxaiines (Cancer Research §4. 6106 (1994)), and 4i3yridyl-2-arylpyrimidines (Proc. Natl. Acad. Sd. USA. ^ 
2558 (1995)). 

However. €^ far as the present inventors know, compounds which tiave a structure in which an aryl group or heter- 
oaryl group is bonded to position 4 of the quinoline t>acktx>ne or quinazoline backtx>ne via one oxygen atom, sulfur atom 
40 or cart)on atom and which tiave a PDGF receptor autophosphorylation inhit)itory activity are not known. 

Furthermore, as to previously known quinoline derivatives, {4-[(7-chforo-4-quinolinyl)Qxy]phenyl}(4-ftuorophe- 
nyl)methanone is described in Publication off Exantined Japanese Patent Application No. 89/246263. This known com- 
pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inhibitory activity. 

Furthermore, 4-arylquinoline derivatives are descrit>ed in J. Med. Chem. 14. 1060 (1971), Acta Chim. Hung 112. 
45 241 (1983), Publication off Examined Japanese Patent Application No. 88/51375, German Patent No. 3101544. Publi- 
cation of Examined Japanese Patent Application No. 89/246263, and US Patent No. 3936461. These known com- 
pourKis are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growth control agent fungicide or anti-angina agent, respectively, arxl there are no 
reports as to their PDGF receptor autophosphorylation inhO^itory activity. 
50 Consequentfy, the development of novel compounds having the PDGF receptor autophosphorylation inhibitory 
activity wouU be of great industrial benefit 

A major objective of the present invention is to provide rwvel compounds having the PDGF. receptor autophospho- 
rylation inhibitory activity. 

55 DISCLOSURE OF THE INVENTION 

As a result of intensive studies to attain the atxivementioned objective, the present inventors found that compounds 
having a structure in which an aryl group or heteroaryl group is Ixxjnd to position 4 of the quinoline backbone or quina- 
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zoline backbone via one oxygen atom, sulfur atom or carbon atom best serv the objective, and thus came to corrplete 
the present inventbn based on this finding. 

Namely, the present invention is to provide quinoline derivatives and quinazoline derivatives represented by the fol- 
lowing formula (I), and pharmaceutically acceptable salts thereof: 




(I) 



{wherein and are each independently H, CrCs-alkyl. or and R2 together form CrCa-alkytene. and W is CH 
or N. 



1. when Wis CH. 



(a) X is O or S, and Q is a phenyl group represented by formula (II): 




[wherein m is 1. 2 or 3, R3 is each independently CN. OH, halogen, Ci-Cs-alkyI, Ci-C4-alkoxy or C2-C4-acylJ. 
a group represented by formula (III): 




[wherein m is as defined as desaibed above, >s each independently OH, Ci-Gs-alkyl. Ci-C4-alkDxy. and Y 
and Z are both or each independently N or CHJ. 
or a group represented by formula (IV): 



R4 




[wherein m and R3' are as defined as described above, and R4 is H, Ci-Cg-alkyl or C2-C4-acyO. and 
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(b) X IS O, S or CHg. and Q is a group represented by formula (V): 




R5 R5 



(V) 



[wherein j and k are each independently 0 or 1. R5 is each independently H or CrC4-aIkyl. A is C^-Ca-alkyl, 
Ci-Csnalkenyl, cyclic (C3-C10) alkyi, CrC4-aIkoxycart)onyI. phenyl, naphtf^. furyl, thienyl. benzoyl, substituted 
benzoyl, C2-C4-acyl, or 5- or &-membered monocyclic or 9- or 10-membered bicyclic heteroaryt group having 
1 or 2 nitrogen atoms arxi optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyI group, aryl group and heteroaryl group represented by A may have 
1 to 5 substituting groups selected from the groip consisting of CN, NO2, OH, NH2. halogen. C^-Cs-alkyl. 
cyclic (C3-C10) alkyI, Ci-C4-alhoxy, Ci-C4-alkDxycaitx)nyl, Ci-Cg-acyl, Ci-Cg-acyloxy, C^-Ca-alkylenedioxy. 
Ci-C4'aIl^amino. d-(CrC4-alkyl)amino. CO2H, CONH2. N-(Ci-C4-a!kyI)amido, N,NKli-(Ci-C4-alkyl)amido. 
C2-C4-alkylamido. trifluoromethyt, Ci-C4-alkytthio. phenyl, sii>stituted phenyl, phenoxy, sut>stituted phenoxy, 
phenytthio, substituted phenytthio, phenyl(Ci-C4-alkyl), substituted phenyl(CrC4-alkyl). pyridyf, pyrazinyl. pyri- 
midinyl, pyridazinyl, pynolidlnyt, pperidinyl. piperazlnyl, homopyperazinyl, morphollnyl, quinolyl, quinazolinyl, 
benzoyl, substituted benzoyl and C2-C4-acyl, and B is O, S, NH, NGN, NRg or NORg (wherein Rg is C^-Cg- 
alkyf). 

2. when W ^ N, X is O, S or CH2. and Q is represented by fomrmla (V): 



[wherein j, k, R5, A and B are defined as desait>ed as above]}. 

BEST MODE FOR CARRYING OUT THE INVENTION 

1 . Compounds of the present invention 

Corrpounds of the present invention are represented by the abovementioned formula (1). wherein R^. R2, W, X, Q, 
l^3> F^'. B4. f^5. Re. Y. Z, A', B, m, j and k are defined as descrit>ed above. 

Examples of specif k; sut)stituents applk:able in the present specification are as follows: 

Hafogen: chloro, bromo, fluoro, kxk>; 

C^-Cs-alkyl: methyl, ethyl, ethyl, propyl. Isopropyl, butyl, isobutyl, s-butyl, t-butyl, pentyl, isopentyl, neopentyl. t- 
pentyl; 

cyclic (C3-C10) alkyl: cydopropyl. cyclobutyl. cydopentyl, cyclohexyl. cydoheptyl, cyclooctyl, adamantyl; 

CrC4-alkoxycafbonyl: methQxycartx>nyl. ethoxycartX}nyl, propQxycartx>nyl. isopropoxycartx)nyl. butoxycarbonyt. 

isotxjtoxycartxxiyl. s-t)utoxycartx)nyl, t-butoxycartx>nyl: 

Ci-C3-aikylenedk)xy: methylenedioxy, etfiylenedioxy, propylenedicxy; 

Ci-C4-alkDxy: methoxy, e^Kixy, propoxy, isopropoxy, butoxy, isobutoxy, s-butoxy, t-butoxy; 

C2-C4-acyl: acetyl, propionyt. txitylyl; 

C-|-C4-alkylamino: methylamino, ethylamino, propylamino. isopropylamino. butylamino, isotxrtylamino. s- 




(V) 
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butylamino, t-butylamino; 

di-(Ci-C4-alkyl) amino: dimethylamino, diethylamino, dipropylamino. dibutylamino; 
C2-C4-alkylamido: acetamido, propionamido, butytamido; 

Ci-C4-alkytthio: methytlhio, ethylthio, propyRhio. tsoprop/lthio, butytthio, isobutylthio. s-butytthio, t-butylthio; 
substituted ph nyl:aph nyt groip substituted by 1 to 3 groups selected from the gr ip consistirrg of CN. NO2. OH. 
NHg, halogen. CrC4-alkyI. cyclic (C3-Cio)alkyl. CrC4-alkDxy, CrC4-alkaxycarbonyl. CrCa-alkylenedioxy, C1-C4- 
alkylamino. di-(CrC4-alkyl)amlno. C2-C4-alkyiamido. trifluoromethyl, Ci-C4-alkylthio. phenyl, phencocy, phenylthio. 
phenyl(Ci-C4^lkyO. benzc^ and C2-C4-acyl; 

substituted phenoxy: a phenoxy group substituted by 1 to 3 groups selected from the group consisting of CN. NO2. 
OH. NH2. halogen, CrC4^kyI. cyclic (C3-Cio)alkyl. CrC4-alkoxy. Ci-C4-alkDxycarbonyl. Ci-Ca-alkylenedioxy, Ci- 
C4-alkylamino. d-(Ci-C4-alkyl)amino, C2-C4-alkylamido, trifluoromethyl, Ci-C4-alkytthio. phenyl, phenoxy, phe- 
nylthio, phenyl(CrC4-all^l), t>enzoyl and C2-C4'acyl; 

substituted phenylthio: a phenylthio groif) substituted by 1 to 3 groups selected from the group consisting of ON. 
NO2, OK NH2, halogens, Ct-C4-alkyl. cydic (C3-Cio)alkyI, Ci-C4-alkDxy. Ci-C4-alkoxycarbonyl. CrCa-alkylenedi- 
oxy. Ci-C4-alkylamino, di-(Ci-C4-alkyl)amino, C2'C4-alkylamido. trrfluorometfiyl, Ci-C4-alkylthio. phenyl, phenoxy, 
phenylthio, phenyl(Ci-C4-alkyl), benzoyl and C2-C4-acyl; 

substituted benzoyl: a benzoyl group substituted by 1 to 3 groups selected from the group consisting of CN, NO2, 
OH, NH2. halogens. CrC4-alkyl. cydic {C3-Cio)alkyl. Ci-C4-alkaxy. CrC4-alkDxycart>onyl. Ci-Ca-alkylenedioxy, 
Ci-C4-atkylamino, di-(CrC4-alkyl)amino. C2-C4-alkylamldo. trifluoromethyl. CrC4-alkylthio. phenyl, phenoxy, phe- 
nylthio, phenyl(Ci-C4-alkyl). t>enzoyl and C2-C4-acyl. 

The compounds represented by fbrnula (I) may be acid addition salts and base addition salts thereof. The com- 
pounds of the present invention include these addition salts. Further, the compounds of the present invention, including 
these addition salts, iridude hydrates thereof. 

Examples of the acid addition salts include salts with inorganic acids such as hydrochloric acid, sulfuric acid, phos- 
phoric acid, hydrobromic acid and nitric add, and salts with organic add such as maletc add, fumaric add, malic add, 
oxalic acid, tartaric acid, sucdnic add, citric acid, acetic add. lactic add. metfianesirifonic add and p-toluenesuHonic 
add. 

Further, examples of the base addtion salts indude salts with alkaline metal compounds (e.g.. sodium hydroxkile 
and potassium hydroxkje), salts with alkaline earth metal compounds (e.g.. caldum hycfaroxide and magnesium hydrox- 
ide), amnrvmium salts and salts with organic bases (e.g., triethylamine, ethanolamine). 

Further, when these addition salts are used as drugs, the adds and bases naturally have to be pharmaceutically 
acceptable. 

Representative examples of the compounds of formula (I) of the present invention are shown in Table 1 . TTiey are 
prefen-ed embodiments of compound groups. 
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TABLE 1 (continued) 




Compound No. R1 CCTipound No. R1 
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TABLE 1 (continued) 
R 2 

10 





Compound No. R2 


Compound No- R2 


15 
20 


29 
30 


0 


36 
37 


O 

Q 


25 


31 


CI 


38 






32 




39 




30 


33 




40 




35 


34 




41 


9 


40 


35 




42 


9 



45 



50 



55 
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TZVBLE 1 (continued) 
R2 
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TABLE 1 (continued) 
R2 




o 
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TABLE 1 (continued) 
R2 
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TABLE 1 


(continued) 










R3 


Compound No. 


R3 


Compound No. R3 


61 




73 




62 


XCOM. 


74 


AJ 


63 


X) 


75 




64 




76 




65 


P 


77 




66 




78 




67 




79 




68 
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80 


Xr°"° 


69 




81 




70 




82 


xa°" 


71 


X 


83 


XT" 


72 




84 


xa°" 
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TABLE 1 (continued) 



R3 




Compound No. 



Compoxind No. R3 



188 



195 




H 



I I 



189 



196 ^N' 

H 



190 



O 

H 



197 



191 



192 



NMe2 




H 



198 



199 



H 



OMe 
OMe 



H 



193 



194 



H 
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TABLE 1 (continued) 




Compound No. R3 Compound No. R3 
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258 
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TABLE 1 (continued) 




Compound No. 


R4 


Compound No, 


R4 


85 
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.Xr^'- 
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87 
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90 




97 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
^R6 




Compound No. R6 



Compound No. R6 



117 



118 



119 



120 



121 



122 



123 



OMo 
OMtt 



XJ 
"•°X) 

o 

XJ" 



124 



125 



126 



127 



128 



129 



130 



XX 



OMe 
OMo 





OMa 



O.Ua 



OMa 
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T2VBLE 1 (continued) 




Compound No. p^7 



131 



132 



133 



134 



135 



H 
H 



Mo 



Compound No. R7 
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139 



140 



N 
H 
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TABLE 1 (continued) 



5 



10 






Compound No. 


. R8 


Compound No. 


. R8 


15 


141 
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148 
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20 


142 
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149 




25 


143 




150 






144 




151 
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30 


145 
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152 
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35 


146 


::x) 


153 
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40 


147 
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154 


H 
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II. Methods of producing compounds of th present invention 
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Compounds of the present invention can be synthesized, for example, according to the methods described t>elow. 
However, it should be understood that methods of producing compounds of the pres nt invention are not linrvted to 
these methods. 

Although all of the compounds of the present invention are novel compounds which are not described in the litera- 
ture, they can be produced using known chemical techniques. Further, the raw materials used for the production may 
be commercially available or synthesized by customary methods, if necessary. For example. 4-chloroquinoline deriva- 
tives can be synthesized by various known methods. For example, the method described in Org. Synth. Col. Vol. 3, 272 
(1955) and Acta Chim. Hung. 112. 241 (1983) can be used. Many quinoline derivatives used in Examples hereinafter 
can be produced according to tiie following reaction scheme: 



15 



EtO 



O O 



ElO 



OEt 



20 



25 



Heating 




O O 

II IJ Q O 

0£t Hydrolysis * * 
R,0 



O O 
I 




OH 




4-Chloroquinazoline derivatives can also be syntiiesized by varkujs known methods. For example, the methods 
desaibed in Dai Vliki Kagaku (Comprehensive Organic Chemistry). Vol. 17, 150. edited by Kotake, Asakura Shot^ 
40 (1 967) can be used. Many quinazoiine material compounds used in Examples hereinafter can be produced according 
to the following reaction scheme: 



O 

X 



o 




50 



R2O NH2 Heating RjC^^^^N 



01 

Chlorination R^O-..j^^^N^ n 



R2O 

55 

General methods of producing conrpounds of the present invention will be explained as follows: 
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1 ■ Compounds of formula (fi wherein Q is repres nted by formula (II). formula fill) or formula f IV) 

a. Synthesis of a compound wherein X is O: 

A compound of formula (0 wher in X is O is produced by condensation of an aryl compound or heteroaryl com- 
pound having a hydroxy! group with a 4-chloroquinoline derivative. 

b. Syrrtfiests of compounds wherein X is S: 

A compound of formula (I) wherein X is S is produced in the same manner as described for a compound wherein 
X is O. by condensation of an aryt compound or heteroaryl compound having a thiol group with a 4-chloroquinonne 
derivative. 

2. Compounds of formula f H wherein Q is represented bv fornfttjla fV) wherein both j and k are 0 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxy! group by an appropriate pro- 
tecting group in the presence of a Lewis acid (e.g.. rare earth trifluoromethanesuKonate. in particular, scandium (III) tri- 
fluoromethanesulfonate or ytterbium (HQ trifluoromethanesulfonate) descrfoed in literatures (e.g.. J. Chem. Soc.. Ghem. 
Conrunun.. 1157 (1993); Synlett. 1157 (1994)) to obtain an acylated compound. Next, the protecting group of the 
hydroxy! group of the acylated compound is removed, and the resultant oompourxl ^ reacted with a 4-ch!oroquinoline 
derivative or 4-chloroquinazoline derivative at a tenperature between 80 and 200 ^'C, preferably between 130 arxj 180 
""C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preforat}ly for 10 minutes to 
1 hour to obtain the target compound. 




[In the formulas. A. , R2 and W are defined as described atxive, E is a leaving group (e.g.. tialogen. methanesul- 
fonate. p-toluenesuHbnate or trifluoromethanesulfonate. preferably chlorine), and PT is a protecting group (e.g.. methyl 
or methoxymethyO]. 

b. Synthesis of a compound wherein X is S: 

For example, an acylthiophenol derivative can be synthesized by the fdtowing method described in the literature 
(Org. Syn. 51 139 (1971)). fslamely. an acylphenol derivative which can be synthesized as described in a. above is 
reacted with N.N-dimethytthiocart>amoylchloride to synthesize an 0-aryl-N,N-dimetfiyfthiocarbamate derivative. This 
derivative is heated (for example, at 200-300 ""C) so that an S*ary!-N,N<iimethylthiocart>amate derivative with rear- 
ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yieki the corresporxfing 
acylthiophenol derivative. Next, in the same manner as desaft^ for producing a compound wtierein X is O, or in a 
polar solvent (e.g.. N.N-dimethytformamide). the acylthiophenol derivative is reacted with a 4-chforoqulnoline derivative 
or 4-chloroquinazoiine derivative with sodium hydroxid at a temperature t)etween 80 and 1 50 ''C to obtain the target 
compound. 
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[In the formulas, A. . R2. W and E are defined as described above]. 

c. Synthesis of a compound wherein X is CH2: 

A compound represented by formula (I) wherein X is CHg can be synthesized using the method descrit>ed by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present method, a 4-chforoquinoline derivative or 4-chloro- 
quinazoline derivative is added to 4-bromophenylacetonttrile sodium saft in an appropriate organic solvent (e.g.p tolu- 
ene), then refluxed. and the ciaryl-substituted acetonitrile so obtained is isolated and purified. TTie purified product is 
dissolved in an acidic solvent (e.g. , aqueous sulfuric acid)and refluxed for 1 -20 hours to obtain a 4-(4-t>romot>enzyt)qui- 
noline derivative or said quinazoline derivative. Next, using the method of J. K. Stille et al. (J. Org. Chem. 4a, 4634 
(1983)). the 4-(4-bromobenzyl)quinoline derivative or said quinazoline derivative is reacted with alkyllithium in an appro- 
priate solvent (e.g., tetrahydrofuran) to form an organic lithium compound in situ. Trialkyttin chloride is then added to 
yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri- 
ate organic solvent (e.g., chloroform) in the presence of a catalytic amount of a paltacfium complex (e.g.. bis(triphenyl- 
phosphine)pailadjum(ll) chforide) to produce the target oompourxJ. 




[In the formulas, A. R^, R2. W and E are defined as described above, and R*" is metfiyl or butyQ. 

3. Compounds of formula m wherein Q is represented bv formula (V) wherein B is Q . and i is 1 and k is 0. or i is 0 and 
kisi 



a. Synthesis of a compound wherein X is O: 

A 4-chloroquinoline derivative or 4-chloroquinazoline derivative is reacted with nitrophenol in an appropriate sol- 
vent or no solvent to synthesize a 4-(nitrophenoxy)quinoline derivative or said quinazoline derivative. The resulting 
derivative is then stirred in an appropriate solvent (e.g.. N.N-dimethyHbrmamide) in th presence of a catalyst (e.g., pal- 
ladium hydroxidG/cartx>n) under a hydrogen atmosphere to obtain the 4-(aminophenoxy)quinoline derivative or said 
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quinazoGne derivative. Th resulting derivativ can be amidated using caitx)xylic acids or th ir derivatives to produce 
the target compound according to known methods. Further, its N-alkylamides can be produced by reaction wvrth an alkyt 
hafide in an appropriate solvent (&g., N.N-dimethylformamide) in the presence of a t>ase (e.g.. sodium hydride). 

Further, analogously, a 4-(cartx)xyphenoxy)quinoline derivative or said quinazoline derivative can b obtained by 
reacting a hydroxyt^enzoic add ester with a 4-Ghloroqiinoline derivative or 4-chloroquinazoline derivative, followed t>y 
acid or base hydrolysis. The resultant derivative can be amidated using an alkylan^ne or arylamine to produce the tar- 
get compound according to known methods. Further, its N-alkylamides can be produced t)y the abovementioned 
method. 




[In the formulas, A, R^. R2, W and E are defined as descrfoed above, and R is methyl, ethyl, propyl] isopropyl. butyl. 
Isobutyt, s4xjtyl or t-t>utyl.] 

b. Syntfiesis of a compound wherein X is S: 

A 4-(aminophenytthio)quinoline derivative or said quinazoline derivative is obtained by reacting a 4-chloroquinoline 
derivative or 4-chforoquinazoline derivative with aminothiophenol in an appropriate solvent or no solvent The resulting 
derivative can be amidated using carboxyllc adds or their derivative to produce the target compound according to 
known methods. Further, its N-alkylamides can t>e produced by reaction with an alkyi halide in an appropriate solvent 
(e.g.. N.N-dimethytformamide) in the presence of a base (e.g.. sodium hydride). 
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[In the formulas. A, R^. R2, W, E and R are defined as described above.] 

25 c. Synthesis of a compound wherein X is CH2: 

A compound represented by formula (0 wherein X Is CH2 can be synthesized by the method descrbed by R. Cutler 
et al. (J. Am. Chem. See. H 3375 (1949)). In this method, a base (e.g., sodium hydride) is added to aminophenylace- 
tonitrile with a protected amino group (e.g., by a benzyl group) in an appropriate organic solvent (e.g.. toluene), a 4- 

30 chforoquinoline derivative or 4-chloroquinazoline derivative is added, and the mixture is ref luxed. The diaryl-sutistituted 
acetonrtrile so obtained is isolated and purified, then cfissolved in an acidic solvent (e.g., aqueous sulfuric acid) and 
ref hjxed for 1 -20 houis. and then the protecting group is removed to obtain a 4-(aminot>enzyl)quirK3line derivative or 4- 
(aminot>enzyi)quinazoline derivative. The resulting derivative can be amidated using carboxylic adds or their derivative 
to produce the target compound accorcfing to krKiwn methods. Further, its N-alkytamides can be produced by reaction 

35 with an alkyi halide in an appropriate solvent (e.g.. N,N<fimethytformamide) in the presence of a base (e.g., sodium 
hydride). 




[In the formulas. A, R^. R2, W. E and R are defined as described above, and PT is a protecting group (e.g.. benzyl 
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group.] 

4. Compounds of formula (R in which Q is represented by formula CJ) wherein both i and k are 1 

5 a. Synthesis of a compound wherein B is O: 

A compound wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or carbamate derivative according to known methods. 



15 




[In the formulas. A, R^, R2. W and R are defined as described above, and X is O, S or CH2.] 

20 

b. Synthesis of a compound wherein B is S: 

A compound wherein B is S can be produced by reacting one of the atxsvementioned intermediates with an isocy- 
anate derivative or thiocart>amate derivative according to known methods. 

25 



30 




[In the formulas. A. . Rg and W are defined as described above, and X is O, S or CH2.] 
c. Synthesis of a compound wherein B is NCN: 

40 A compound wherein B is NCN can be produced according to the method described by H. J. Petersen et al. (J. 
Med. Chem. 21 773 (1978)). 

In this method, the compound obtained in the atxivementioned a. is ref luxed in the presence of a triphosphorus 
compound (e.g.. tr9>henylphosphine). a t>ase (e.g.. triethylamine) and carbon tetrachloride in an appropriate organic 
solvent (e.g., methylene chloride) to produce the corresponding cartxxliimide. and then the cartxxiiimide is reacted with 

45 cyanamide to obtain the target compound. Alternatively, the target compound can be produced by reacting the com- 
pound obtained in the abovementioned b. with cyanamide in the presence of a condensation reagent (e.g.. dicycfohex- 
yfoartxxiiimide) and a t>ase (e.g., ethyldiisopropylamine) in an appropriate organic solvent (e.g.. ether). 
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R,0 




N 



[In the formulas, A. R^, R2 aixJ W are defined as described abcve, and X is O, S or CH2.] 
Salts of the quinoline derivatives or quinazoline derivatives obtained by the methods of the abovementioned 1^ 
can be produced by general methods which are conventionally used to produce salts. 

III. Use of compounds of the present invention 

Intracellutar signal transduction mediated by growth factor receptor autophosphoryiation is involved in various 
pathophysblogicat situations including neoplastic or other abnormal cell growth. Since quinoline derivatives and quina- 
zoline derivatives of the present invention and their pharmaceutically acceptable salts have an inhibitory activity on 
platelet-<ierived growth factor (PDGF=) receptor autophophorylation, they are expected to be ireful as a therapeutic 
agent to treat various cfiseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
ryiation due to an excessive amount of PDGF (e.g.. leukemia, cancers, psoriasis, glomerular nephritis. organofit>rosis, 
atherosclerosis, restenosis after percutaneous coronary angioplasty or t>ypass surgery and rheumatoid arthritis). 

Pharmaceutical compositions which contain compounds of the present invention as an effective component, 
namely mecfidnal compositions, can be administered to human and other animals either orally or non-orally (ag.. intra- 
venous, intramuscular, subcutaneous, rectal or endermic administration). Aocoidingly, medicinal compositions which 
contain compounds of the present invention as an effective component are prepared into a suitable dosage form 
depending on the method of administration. 

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of non-oral 
preparations include injections, rectal agents, oily suppositories arxf aqueous suppositories. 

These various pharmaceutical preparations can t>e produced using ordinally excpients. disintegrating agents, 
binding agents, lubricating agents, coloring agents, diluents or release controlling agents. 

Examples of excipients are lactose, glucose, corn starch, sorbitol, and crystalline cellulose; examples of disinte- 
grating agents are starch, sodium alginate, gelatine powder, calcium carbonate, caldum citrate and dextrine: examples 
of boncfing agents are dimethylcellulose, polyvinyl alcohol, polyvinyl ettier, methyceliulose, ethylcellulose, gum arabic, 
gelatine, hydroxypropylcellulose and polyvinylpyrrolidone, examples of lubricating agents are talc, magnesium stearate, 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the abovementioned injectable agents can be produced by adding buffering agents, pH controlling agents, 
stabilizing agents or the tike, if necessary. 

Contents of tiie conrpounds of ttie present invention in tiie medicinal formulations vary depending on their dosage 
form, but they are generally between about 0.5 and 50% by wight, preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age. body weight and sex of the 
patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of body 
weight, preferably between 1 and 50 mg/kg of body weight, is administered one or more times. 
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Examples 

The present invention is Illustrated in greater detail by the following Examples and Test Examples. The numbers in 
parentheses at the end of titi compound in th Examples corresporxJ to the compound numbers given in Table 1 . 

Example 1 (Reference Example) 

6-Methoxy-2-naphthol 

Potassium carbonate (1 .244 g) was added to a solution of commercially available 2.6-dihydroxynaphthalene (961 
mg) in N,N-<£methyfformamide (100 ml), and the admixture was stirred at room temperature for 30 minutes. Dimethyl 
suKate (1.14 ml) was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnig^. The reaction mixture thus prepared was neutralized with a 2N HCI solution arxJ then partitioried 
between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After remov- 
ing the solvent by distillation under reduced pressure, the resulting residue was purified by column chromatography on 
silica gel (eluting with chloroform/ethyl acetate) to obtain 307 mg of the titie compound (yield: 29%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 89 (s, 3H), 7. 00-7. 18 (m, 4H), 7. 53-7. 70 (m, 2H) Mass spectrometry data (FD- 
MS. mfe):174 (M+) 

Example 2 

6.7-DimethQxv-4-(6-mefth oxy-2-naphthylaxyV^uinoiine [12] 

4-ChloFo-6J<limethoKyqLrinoline (75 mg) arxJ 6-methoxy-2-naphthol (174 mg) obtained in Exarrple 1 were mixed 
and stirred at 1 80 °C for 30 minutes, and the reaction rraxture was then purified by thin layer chromatography on silica 
gel (eluting with hexane/acetone (2/1)) to otjtain 71 mg of tiie titie corrpound (yield: 59%). 

^H-NMR (CDQa. 9OMH2) : 5 3. 96 (s, 3H), 4. 07 (s. 3H). 4. 08 (s. 3H), 6. 53 (d. J=5. 71 Hz. 1H), 7. 18-7. 36 (m. 

3H), 7. 56-7. 91 (m, 5H). 8. 50 (br. 1 H) 

Mass spectrometry data (FD-MS. mte) : 361 (M^) 

ExarTple3 

6,7-Dirhgth0py-4-(g-naphthylP xy )qui n Qii n e [10] 

4-Chloro^,7-dimethaxyquinoline (45 mg) and commercialty available p-naphthol (144 mg) were mixed and stirred 
at 180 ""C for 2 hours, and the reaction mixture was then purified in the same manner as descrft)ed in Exarrple 2 10 
obtain 45 mg of the titie compound (yield: 68%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s, 3H). 4. 06 (s, 3H). 6. 52 (d. J=5. 28H2. 1H), 7. 27-7. 61 (m, 6H), 7. 75-8. 00 
(m, 3H), 8.50(br, 1H) 

Mass spectrometry data (FD-MS. m^z) : 331 (M^) 
Exarrple 4 

6.7-Dimethqxy-4-(7-melhoxy-2"naphtf^CPcyXiv''npiipe [13] 

4-Chlon>-67KlimethQxyquinoline (89 mg) and commercially availat)le 7-methoxy-2-naphthol (209 mg) were mixed 
and stirred at 180 "C for 30 minutes, and ttie reaction mixture was then purified in the same manner as descrbed in 
Exarrple 2 to obtain 59 mg of the titie compound (yield: 41%). 

^H-NMR (CDQs. 90MHz) : 5 3. 92 (s. 3H). 4. 05 (s. 3H). 4. 07 (s. 3H), 6. 54 (d. J=5. 49Hz. 1H). 7. 10-7. 24 (m, 
3H), 7. 49-7. 91 (m. 5H), 8. 49 (d. J=5. 49, 1H) 
Mass spectrometry data (FD-MS. m/z) : 361 (M+) 
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Exanpl 5 (Reference Example) 
S-Methoxv- 1 -naphthol 

Using comm rdally availabi 1 .S-dihydroxynaphthal ne. the synthesis and purification w re can-ied out in the 
same manner as descrOt>ed in Example 1 to obtain the title compound (yield: 28%). 

^H-NMR (CDCI3. 9OMH2) : 6 4. 00 (s. 3H), 6. 79-^6. 89 (m. 2H), 7. 30-7. 48 (m, 2H). 7. 89^7. 90 (m, 2H) 
Mass spectrometry data (FD-MS. m/z) : 174 (M+) 

Example 6 

8.7-DimethQxv-4-f5-me1hoxv-1-naphthvtoxvtouinoline fl 1] 

4-Chlorc>6,7-dimethoxyquinoline (85 mg) and 5-methoxy-1 -naphthol (67 mg) otJtained in Example 5 were mixed 
and stirred at 180 **C for 20 mimtes. and the reactbn mixture was then purified in the same manner as descrO^ed in 
Example 2 to obtain 19 mg of the title compound (yield: 14%). 

^H-NMR (CDCI3, 90MHz) : S 4. 04 (s, 3H). 4. 08 (s. 6H). 6. 31 (d» J=5- 27Hz. 1H). 6. 83-6. 92 (m. 1H). 7. 34-7. 61 
(m, 4H). 7. 75 (s. 1H). 8. 20-8. 29 (s. 1H). 8. 43 (brs, 1H) 
Mass spectrometry data (FD-MS. m/z) : 361 (M^) 

Example 7 

6.7-DimethaxY^(4-indolvlaxy)quinoline [17] 

4-Chloro^J-dimethoxyquinoline (112 mg) and commercially available 4-hydroxyindale (200 mg) were mixed and 
stin^ed at 180 ^'C tor 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
t}onate and then partitioned between water and chloroform, and the chloroform layer was dried with anhydrous magne- 
sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by tfiin layer 
chromatograptiy on silica gel eluting with chloroforrrVethyl acetate (3/1) to obtain 51 mg of the title compound (yield: 
32%). 

^H-NMR (CDCI3, 90MHz) : 5 3. 95 (s, 3H). 3. 96 (s. 3H). 6. 08-6. 13 (m, 1H). 6. 35 (d, J=5- 28Hz, 1H). 6. 83-6. 93 
(m. 1H). 7. 29-7. 45 (m. 5H). 7. 62 (s, 1H). 8. 40 (d. J=5. 05Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 320 (M^) 

Example 8 

6.7-Dimethaxv^(3.4^imethoxvphenQx v)quinoline f8| 

4-Chloro-6.7-dimethoxyquinoline (90 mg) and commercially availat)le 3.4^imethoxypherx)l (187 mg) were mixed 
and stirred at 180 ''C for 30 minutes, and the irvxture was then purified by column chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title compound (yield: 19%). 

^H-NMR (CDCI3, 500MHz) : 8 3. 87 (s. 3H). 3. 93 (s. 3H). 4. 05 (s. 3H). 4. 06 (s. 3H). 6. 45 (d, J=4. 9Hz. 1 H). 6. 75 
(dd, J=2. 4Hz, 9. 2Hz. 1H), 6. 75 (d. J=:2. 4Hz. 1H), 6. 93 (d. J=9. 2Hz, 1H). 7. 42 (s, 1H). 7. 57 (s. 1H). 8. 48 (d. 
J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, nr^) : 341 (M^) 
Example 9 

6.7-Dimethaxv^(6-quinolyloxy)quinoline f151 

Using 4-chloro-6.7<iimethoxyquinoline (90 mg) and commercially available 6-hydroxyquinorme (176 mg), reaction 
and purification were carried out in the same manner as described in Example 8 to obtain 62 mg of the title compound 
(yield: 46%). 
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^H-NMR (CDQa. 500MHz) : 5 4. 05 (s. 3H), 4. 06 (s. 3H), 6. 56 (d. J=5. 5Hz, 1H), 7. 44-7 62 (m. 5H), 8. 13 (d, 
J=8. 5Hz. 1H). a 22 (d. J=9. 2H2. 1H). a 53 (d. J=4. 9Hz. 1H). a 94 (d. J=4. 3Hz. 1H) 
Mass spedromelry data (FD-MS. nVz) : 332 (M*) 

5 Example 10 

6.7-Dimethaxv-4-(3-ftiJoroDhenQxv)quinoline [4] 

4-Chloro-67<limethaxyquinoline (100 mg) and commercially available 3-lluorophenol (0.20 ml) were mixed and 
10 stirred at 180 ''C for 30 minutes. The reactbn mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with t>rine and 
then dried with anhydrous sodium suHate. After removing the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chlorofonn to 
obtain 125 mg of the title compound (yield: 94%). 

15 

^H-NMR (CDCI3, 5OOMH2) : 6 4. 04 (s. 3H). 4. 06 (s. 3H). 6. 56 (d. J=4. 9Hz. 1 H). 6. 93 (d. J=9. 2H2. 1 H). 6. 95-^7. 
05 (m. 2H), 7. 39-7. 45 (m. 1H), 7. 47 (s. 1H). 7. 50 (s. 1H). a 53 (d. J-4. 3Hz. 1H) 
Mass spectrometry data (FD-MS. mfe) : 299 (M*) 

20 Example 11 

6.7-PimethQxv-4-(3-hvdrDxvphenoxy)quinoline [5| 

4-Chloro-6,7-dimethaxyquinoline (300 mg) and commercially availat)le resordnol morK>acetate (0.835 ml) wer 
25 mixed and stirred at 180 ''C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro- 
gen cart)onate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried wHh anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was crystallized with chloroform to obtain 37 mg of the title corrpound (yield: 9%). 

30 ^ H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H). 4. 02 (s, 3H). 6. 48 (t. J=2. 4Hz. 1 H). 6. 59 (d. J=5. 5Hz. 1 H). 6. 77 (dd. 

J=2. 4Hz, 7. 3Hz. 1H). 6. 82 (dd. J=2. 4Hz. a 6Hz. 1H). 7. 33 (t, J=7. 9Hz. 1H), 7. 39 (s. 1H). 7. 47 (s. 1H), a 40 
(d. J=5. 5Hz. 1H) 

Mass spectronrYetry data (FD-MS, m^) : 297 (M^) 

35 Example 12 

6.7-Dimethaxv-4-f4-t)romophenoxy)quinoline [7] 

4-Chloro-6.7-dimethoxyqiflnoline (1.00 g) and commercially available 4-bromophenol (115 mg) were mixed and 
40 stined at 180 ''C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform layer was washed with brine and dried 
with sodium sulfate. After renrxiving the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel. eluting in sequence with hexane/acetone. chloroform and chloroformAnethanol. 
to obtain 1 .20 g of the title compound (yield: 76%). 

45 

^ H-NMR (CDQa. 500MHz) : 6 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 48 (d. J=4. 9Hz, 1H). 7. 08 (d. J=8. 5Hz, 2H). 7. 43 (s. 
1H). 7. 51 (s. 1H). 7. 58 (d. J=a 5Hz. 2H). a 51 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 359 (M+), 361 (M++2) 

so Exarrple 13 

6.7-DimgthOP(y-4-(2-rngthpxyphePC?Ky)quin p|ipe [1] 

4-ChloFo-6,7-dimethaxyquinoline (102 mg) and commercially available 2-methoxyphenol (0.5 mO were mixed and 
55 Stirred at 1 50 ""C tor 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cart)onate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chtoroform/imethanol to obtain 
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76mgof thetiti compound (yield: 54%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 78 (s. 3H), 4. 05 (s, 3H), 4. 05 (s. 3H), 6. 31 (d. J=5. 3Hz, 1H), 6. 9-7. 4 (m, 4H). 
7. 42 (s, 1H). 7. 63 (s. 1H), 8. 45 (d. J=5. 3Hz, 1H) 
Mass spectrometry data (FAB-MS. m/z) : 312 (M++1) 

Example 14 

6.7-Dimethaxv-4-(3-methoxvphenoxy)quinoline [2] 

4-Chloro^,7-dimethoxyquirK)line (103 mg) and commercially available 3HmethQxyphenol (158 mg) were mixed and 
stirred at 160 ""C for 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen caitx>nate 
and then partitioned between water and ethyl acetate, arxi the ethyl acetate layer was washed with brine and then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
chromatography on silica gel eluting with hexane/ethyl acetate to obtain 29 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 82 (s. 3H). 4. 04 (s. 3H). 4. 05 (s. 3H), 6. 53 (d, J=5. 3Hz. 1H), 6. 7-^6. 9 (m, 3H). 
7. 35 (t. J=7. OHz. 1H). 7. 43 (s, 1H). 7. 54 (s, 1H). 8. 50 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 31 1 (M+) 

Example 15 

6.7-Dlmgtf^C0(y^-(4-methoxyphenpxy)q tiinQling 

4-Chloro-6,7-dimethoxyquinoline (103 mg) and commercially available 4-methQxyphenol (286 mg) were mixed and 
stirred at 150 "^C for 6 hours. The reaction mixture w^ neutralized with saturated aqueous sodium hydrogen cartx)nate 
and then partitioned between water and etfryl acetate, and the ethyl acetate layer was washed with brine and dried with 
anhydrous sodium sulfate. After removing the solvent t)y reduced-pressure dstillation. the resulting residue was purified 
by column chromatography on silica gel eluting first with hexane/etiryl acetate and then with chloroform/ethyl acetate to 
obtain 2.21 g of the titie compound (yield: 88%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 85 (s. 3H). 4. 05 (s, 3H). 4. 05 (s. 3H). 6. 41 (d, J=5. 3Hz. 1H), 6. 97 (d. J=9. 5Hz. 
2H). 7. 14 (d. J=9. 5Hz, 2H). 7. 43 (s, 1H), 7. 58 (s. 1H). 8. 46 (d, J=5. 3Hz, 1H) 
Mass spectronrtetry data (FAB-MS, nVz) : 312 (M^+1) 

Example 16 

6.7-Pimethaxy-4-(5-quinolylcKy)quinoline [14] 

4-Chlor<h6,7-dimethoxyquinoline (50 mg) and commercially available 5-hydroxyquinoline (50 mg) were mixed and 
stirred at 170 ^'C for 10 rranutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried wrtii anhydrous sodium sulfate. After renrxyving the solvent by reduced-pressure distillation, tiie resulting res- 
idue was purified by thin layer chromatography on silica get eluting first with hexane/etiiyl acetate (1/1) and then with 
chloroform/methanol (50/1) to obtain 47 mg of the titie compound (yield: 64%). 

^H-NMR (CDCI3, 90MHz) : 6 4. 06 (s. 3H). 4. 07 (s. 3H), 6. 35 (d. J=5. 3Hz. 1H). 7. 2^7. 5 (m. 3H), 7. 68 (s, 1H). 
7. 7-8. 4 (m. 3H), 8, 46 (d, J=5. 3Hz. 1H). 8. 49 (dd, J=1. 76Hz, 4. 17Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 332 (M^) 

Example 17 

6.7-DimethaxV'4-n-naphthvloxy)quinoline f91 

4-Chloro-6,7-dimethoxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stirred 
at 150 ^"0 for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx)nate and 
then partitioned betw en water arxi etfiyl acetate, and the ethyl acetate layer was washed wrtii brine and then dried with 
anhydrous sodium sulfate. Met removing the solvent by reduced-pressure distillation, the resulting residue was purified 
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by column chromatograpriy on silica gel eluting first with hexane/ethyl acetate (3/1) and then wHh chlorofornVnnethanol 
(100/1), and further purified by thin lay r chronnatography on silica gel eluting with hexane/ethyl acetat (1/1) to obtain 
57 mg of the title compound (yield: 40%). 

^H-NMR {CDCI3, 90MHz) : 5 4. 05 (s, 3H). 4. 05 (s. 3H), 6. 32 (d. J=5. 3Hz. 1H), 7. 2-7. 6 (m. 5H). 7. 74 (s. 1H), 
7. 8-^8. 0 (m. 3H). 8. 35 (d. J=5. 3Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 331 (M*) 

Example 18 

6 J-PimethW-4-(5-indQlyloxy)qulnQline [16] 

4-Chloro-6,7-dimethQxyquinoline (1.0 g) and commercially available 5-hydroxyindole (1.19 g) were mixed and 
stirred at 150 ""C for 1 .5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx>n- 
ate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then 
dried with anhydrous sodium sulfate. After renxsving the solvent by reduced-pressure distillation, the resulting residue 
was purified by column chromatography on silica gel eluting in sequence with hexane/ethyl acetate, chloroform and 
chloroform/methanol. to obtain 898 mg of the title compound (yield: 63%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 05 (s. 3H). 4. 07 (s. 3H). 6. 42 (d. J=5. 3Hz, 1H). 6. 5-6. 7 (m. 1H). 6. 9-7. 6 (m. 
5H). 7. 67 (s, 1H). 8. 44 (d. J=5. 3Hz, 1H). 8. 55 (br, 1H) 
Mass spectrometry data (FD-MS, nVz) : 320 (M^) 

Example 19 

6.7-Dimethoxv-4-(3-methaxvDhenvHhio>auinoline f1 17| 

4-Chloro-6,7-dim6thoxyqunoline (50 mg) and commercially available 3-methoxyt>enzenethiol (77 mg) were mixed 
and stin'ed at 180 °C for 30 secorxls. Purification was carried out in the same manner as desolbed in Example 18 to 
obtain 72 mg of the title compourxi (yield: 100%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 79 (s. 3H), 4. 01 (s, 3H), 4. 03 (s. 3H). 6. 84 (d, J=4. 8Hz, 1 H), 6. 9-7. 5 (m. 6H), 8. 
45(d.J=5. 1Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 327 (M^) 
Example 20 

6.7-Dimethoxv-4-(4-methoxyphenvHhio)Quinoline [1 18] 

4-Chloro-6.7-dimethoxyquinoline (50 mg) and commercially available 4-methoxyt>enzenethiol (63 mg) were mixed 
and stirred at 150 ''C for 5 minutes. Purification was carried out in the same manner as descrit>ed in Example 18. and 
further crystallization with chloroform gave 80 mg of the title compound (yield: 100%). 

^H-NMR (CDOa. 90MHz) : 6 3. 88 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 60 (d, J=4. 8Hz, 1H), 7. 15 (d, J=8. 7Hz, 
2H). 7. 38 (S. 1H). 7. 39 (s, 1H), 7. 52 (d, J=8. 8Hz, 2H) 8. 39 (d. J=5. 1Hz. 1H) 
Mass spectrometry data (FD-MS. mfe) : 327 (M*) 

Example 21 (Reference Example) 

4-Bromo-1-methoxym#!ylphenol 

ConfHnerctally available 4-bromophenol (17.3 g) was dissolved in N.N-dimethyHbnnamide (90 mO. to which sodium 
hydride (2.64 g) was added while cooled in ice. After stining at room temperature overnight, chloromethyl methyl ether 
(8.35 ml) was added, and the admixture was stirred for a further 1 hour. TTie reaction mixture was partitioned behveen 
water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After removing the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/acetone to obtain 18.25 g of the title compound (yield: 84%). 
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^H-NMR (CDOa. SOMHz) : 6 3. 46 (s, 3H). 5. 13 (s. 2H). 6. 91 (d. J=9. 2Hz. 2H). 7. 38 (d. J=9. 2Hz, 2H) 
Mass spectrometry data (FD-MS. nVz) : 216 (M*). 218 (M*+2) 

Example 22 (Reference Example) 

4-Tri-n-butyttin-1 -methoxvmethvtohenol 

4-Bromo-1-methoxymethylphenol (15.99 g) obtained in Exanrple 21 was dissolved in anhydrous tetrahydrofuran 
(20 ml), the solution was added to commercially available magnesium powder (1 .97 g) under argon, and a drop of an 
iodine solution in anhydrous tetrahydrofuran w^ added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of tfie reaction mixture returned to room temperature, commercially available tri-n-butyttin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. The reaction mixture was stirred at 
room temperature for 4 hours and then partitioned t>etween 5% aqueous ammonium chloride and chloroform. The chlo- 
rofonn layer was died with anhydrous magnesium suHate and the solvent was then removed by reduced-pressure dis- 
tillation to obtain 31 .39 g of the title conrpound (yield: 1 00%). 

^H-NMR (CDCI3. 9OMH2) : 6 0. 80-1. 65 (m. 27H). 3. 48 (s, 3H), 5. 17 (s, 2H). 6. 91-7. 42 (m. 4H) 
Mass spectrometry data (FD-MS. m/z) : 428 (M*+1) 

Example 23 (Reference Example) 

4-Hvdraxyphenvl 4-trif luoromethylphe nyl ketone 

4-Tri-n-butyttin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commerdalty available 4-(trrfhior- 
omethyQbenzoyl chloride (626 mg) were dissolved in chloroform (5 ml), commercially available b^(triphenylphos- 
phine)pallacfium (IQ chloride (8 mg) was added, and the admixture was refluxed for 5 hours. The reaction mixture was 
partitioned between water and ether, the ether layer was washed with saturated aqueous potassium fluoride, and the 
ether layer obtained by partitioning with brine was dried with anhydrous magnesium suKate. The residue (1 .028 g) 
obtained by removing the solvent by reduced-pressure cfistillation was dissolved in tetrahydrofuran (2 ml), water (5 ml) 
and 6 N aqueous hydrochloric acid (12 mO were added, and the admixture was refluxed for 4.5 hours. The resulting 
reaction mixture was partrtioned t>etween brine and ether, arxi the ether layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/acetone to obtain 348 mg of the title compound (yield: 30%). 

Mass spectrometry data (FD-MS. nVz) : 266 (M^) 

Example 24 

(4-Trifluorornethvlphenyl){ 4- [(6.7-dimethoxv-4-quinotvOoxvlDhenyl}methanone 

4-Chloro-6,7Kiimethoxyquinoline (81 mg) and 4-hydroxyphenyl 4-trifluoromethy|phenyl ketone (288 mg) obtained 
in Exarrple 23 were mixed arxi stirred at 180 ""C for 20 minutes, and the reaction mixture was then purified by thin layer 
chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the titie compound (yieki: 60%). 

^H-NMR (CDQa. 500MHz) : 6 4. 03 (s. 3H). 4. 06 (s. 3H). 6. 68 (d, J=4. 9Hz. 1 H). 7. 29 (d. J=8. 5H2. 2H). 7. 46 (s. 
1H). 7. 47 (s. 1H). 7. 78 (d. J^7. 9Hz. 2H). 7. 91 (d, J=7. 9Hz. 2H), 7. 94 (d. J=9. 2Hz, 2H). 8 59 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 453 (M") 

Example 25 (Reference Exarrple) 

4-HydrQxyphenyl 4-me>hylphenyl ketof)e 

4-Tri-n-butyltin-l-methQxymelhylphenol (1.282 g) obtained in Example 22 and commercially available 4-toluoyl 
chk>ride (464 mg) were dissolved in chloroform (5 nrtt). commercially available bis(triphenylpha5phine)palladium(ll) 
chbride (8 mg) was added, and tiie admixture was refluxed for 8 hours. The reactton mixture was partitioned in tiie 
same manner as deserved in Example 23 and the resulting ettier layer was dried wrtii anhydrous magnesium sulfate. 
Th residue (967 mg) obtained by renrKSving the solvent by reduced-pressure distillation was dissolved in tetrahydro- 
furan (0.5 mO. water (4 ml) and 6 N aqueous hydrochloric acid (10 nr^ were added, and the admixture was refluxed for 
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7 hours. TTie reacli n mixture was treated in the same mann r as desaibed in ExampI 23 to obtain 271 mg of the title 
compound (yield: 34%). 

Mass spectrometry data (FD-MS, nVz) : 212 (?^) 

Example 26 

(4-[(6.7-Dlmethoxy^-quinolyl)oxylDhenvl)(4HTiethvtohenvnmethanoner301 

4-ChIoro-6.7-<limethcxyquinoline (89 mg) and 4-hydroxyphenyl 4-methylphenyl ketone (248 mg) obtained in Exam- 
ple 25 were mixed and stirred at 180 for 10 minutes, and the reaction mixture was then purified in the same manner 
as descried in Example 24 to obtain 1 18 mg of the title compound (yield: 74%). 

^H-NMR {CDCI3. 500MHz) : S 2. 45 (s, 3H). 4. 03 (s, 3H), 4. 06 (s. 3H), 6. 65 (d, J=5. 5Hz. 1H), 7. 27 (d. J=8. 6H2. 
2H). 7. 30 (d. J=7. 9H2. 2H), 7. 46 (s, 1H). 7. 49 (s. 1H). 7. 74 (d, J=7. 9H2. 2H). 7. 91 (d. J=8. 5Hz. 2H), 8. 57 (d, 
J=4.9H2. 1H) 

Mass spectrometry data (FD-MS. nVz) : 399 (M^) 
Exanrple 27 (Reference Example) 

3- Chlorophenvl 4-hvdrQxyphenyl ketone 

4-Tri-n-butyltin-1-methoxymethytphenol (1 .282 g) obtained in Example 22 and commercially available 3-chloioben- 
zoyl chk)ride (525 mg) were dissolved in chloroform (5 ml), convnerdally available bis(tripheny^osphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed for 7 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sdtfai . 
A portk>n (1.563 g) of the residue (1.914 g) obtained by removing the solvent by reducedt>ressure distillation was dis- 
solved in tetrahydrof uran (1 ml), water (7 ml) and 6 N aqueous hydrochloric add (1 7 ml) were added, and the admixture 
was refluxed for 8 hours. The reaction mixture was treated in the same manner as desaibed in Example 23 to obtain 
313 mg of the title compound (yieU: 22%). 

Mass spectrometry data (FD-MS. m^) : 232 (M") 

Example 28 

(3-Chloror)henvnf44(67-dimethQxv-4^uinolvnaxvTphenvl)methanone(31} 

4-Chloro-6,7-dim6thOKyquinoline (89 mg) and 3-cNorophenyl 4-hydraxyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 for 20 minutes. The reaction mixture was then purified in the same nrtanner as 
descrtoed in Exarrple 24 to obtain 67 mg of the title compound (yield: 40%). 

^H-NMR (CDCI3. 500MHz) : 5 4. 05 (s. 3H). 4. 01 (s. 3H). 6, 71 (d. J=5. 5Hz. 1H). 7. 31 (d. J=8. 5Hz, 2H). 7. 51 (s, 
1H). 7. 69 (s, 1H). 7. 94 (d. J=8. 5Hz, 2H). 8. 12 (s. 1H). 7. 37-8. 03 (m. 4H) 
Mass spectrometry data (FD-MS, m^) : 419 (M^) 

Exarrple 29 (Reference Example) 

4- t-Butvlphenyl 4-methoxvDhenyl ketone 

To oommerctally available nitromethane (5 ml) were added commercially available anisole (541 mg). commercially 
available 4-t-butylt>enzoyt chloride (983 mg) and commercially available scandium(lll) trifluoromethanesuHonate (492 
mg). and the admixture was stirred at 60 ^'C for 21 fiours. TTte reaction mixture was partitioned between water and chlo- 
roform, arxi the chloroform layer was then dried with anhydrous magnesium sulfate. After renxTving the solvent by 
reckiced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/acetone to obtain 862 mg of the title compound (yield: 64%). 

Mass spectrometry data (FD-MS. wfz) : 268 (M*) 
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Example 30 (Reference Example) 

4-t-BiJtvtphenvl 4-hvdroxvDhenvl ketone 

4-t-Bijtylphenyl 4-methQxyphenyl ketone (862 mg) otrtained in Example 29 was dissolved in N.N<lim thyHbrma- 
mide (35 ml), socfium thiomethoxide (562 mg) was added, and the admixture was relluxed for 3 hours under argon. The 
reaction mixture was partitioned fc>etween 10% aqueous phosphoric acid and ethyl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed by reduced-pressure distillation to obtain 
794 mg of the title compound (yield: 97%). 

^H-NMR (CDCI3. 500MHz) : 5 1. 36 (s, 9H), 6. 92 (d. J=8. 5Hz. 2H). 7. 49 (d. J=8. 6Hz. 2H), 7. 72 (d. J=7. 9Hz. 2H). 
7. 79 (d. J=8. 5Hz. 2H) 

Mass spectrometry data (FO-MS. m^) : 254 (M^) 
Exanrple 31 

(4-t-Butvtohenvl){4-[(6J<<tmetfKaxy^-quinolyl)oxy]phenynmethanonef321 

4-Chloro-6,7-dimethoxyquinofine (341 mg) and 4-t-butytphenyl 4-hydroxyphenyl ketone (775 mg) obtained in 
Exanrple 30 were mixed arxJ stirred at 150 ^'C for 15 minutes. The reaction mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

^H-NMR (CDag. 500MHz) : 6 1. 38 (s, 9H). 4. 04 (s. 3H), 4. 06 (s. 3H), 6. 65 (d. J=5. 5Hz, 1H), 7. 27 (d, J=8. 6Hz. 
2H), 7. 45 (s. 1H). 7. 50 (s. 1H). 7. 52 (d. J=8- 5Hz. 2H). 7. 78 (d. J=8. 6Hz. 2H), 7. 94 (d. J=8. 6Hz, 2H). 8. 57 (d, 
J:=4.9Hz. 1H) 

Mass spectrometry data (FAB-MS. m/z) : 442 (M++1) 

Exanrple 32 (Reference Example) 

4-Biphenyl 4-m^QXYphffliyl ketgne 

To commercially available nitromethane (50 ml) were added commercially available anisole (3.244 g). conrvnerdally 
available 4-phenylbenzoyl chloride (6.500 g) and commercially available ytterbium(lll) trrfluoromethanesuHbnate (1 .861 
g). and the admixture was stirred at 60 ''C for 24 hours. The reactkm mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, a portion (1 .00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to obtain 300 mg of the titie compound (yield: 34%). 

^ H-NMR (CDCI3. 500MHz) : 6 3. 90 (s. 3H). 6. 98 (d. J =8. 5Hz. 2H). 7. 40 (t. J=7. 3Hz, 1 H). 7. 48 (t. J=7. 3Hz, 2H). 
7. 65 (d, J=:7. 3Hz, 2H). 7. 76 (d. J=8. 6Hz. 2H), 7. 85 (d, J=8. 5Hz, 2H), 7. 87 (d. J=9. 2Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 288 (M^) 

Exarrple 33 (Refererve Example) 

4-Biphenyl 4-hydroxyphenvl ketone 

4-Biphenyl 4-methoxyphenyl ketone (267 mg) obtained in Example 32 was dissolved in N.N-dimethylformamide 
(20 mQ. sodium ttiiomethoxide (162 mg) was added, and the admixture was refluxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acid and ettiyt acetate. The ettiyl acetate layer was 
washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was renx>ved 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the titie conrpound (yiekJ: 82%). 

^ H-NMR (CDCI3. 500MHz) : 6 6. 91 (d. J=8. 5Hz. 2H). 7. 43 (t. J=7. 3Hz. 1H), 7. 52 (dd. J=7. 3Hz, 7, 9Hz. 2H). 7. 
70 (d. J=8. 5Hz, 2H). 7. 75 (d. J=7. 9Hz. 2H) 7. 77 (d. J=7. 9Hz. 2H). 7. 83 (d. J=7. 9Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 274 (M+) 
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Example 34 

(4-r(67-Dimethoxv-4K^uirK>lvl^oxvlphenyl)(44>iphenyi)methanone (331 

4-Chloro-6,7-dimethoxyqijDnoline (65 mg) and 4-biphenyl 4-hydrQxyphenyl ketone (79 mg) obtained in Exampl 33 
were mixed and stirred at 180 ''C for 30 minutes. TTie reaction mixture was purified by thin layer chromatography on sO- 
ica gel luting with chlorofornVethyl acetate (10/1) to obtain 50 mg of the titJe compound (yield: 37%). 

^H-NMR (COaa. 90MHz) : 6 4. 11 (s. 3H). 4. 14 (s, 3H). 6. 74 (d, J=5. 3Hz, 1H). 7. 30--8. 09 (m, 15H), 8. 65 (d, 
J=5. 3H2. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 462 (M^) 

Example 35 (Reference Example) 

4-Methoxyphenyl 2-naphthyl ketone 

To commercially available nitrometfiane (1 0 ml) were added commercially availat)le anisole (1 .081 g), conrvnerdaDy 
available 2-naphttv>yl chloride (1.906 g) and commercially available ytterbium(lll) trifluoromelfianesidfonate (620 mg), 
and the admixture was stirred at 60 ''C for 8 hours. The reaction nrtixture was partitbned t>etween water arxl chloroform, 
and the chlorofomri layer was then dried with anhydrous magnesium sulfate. After renrnvir^g the solvent by reduced- 
pressure distillalion, the resulting residue was purified by column chromatography on silica gel elutir^g with hexane/etfiyl 
acetate to obtain 817 mg of the title corrpound (yield: 31%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 89 (s. 3H), 6. 98 (d, J=9. 2Hz, 2H). 7. 53 (t J=8. 6Hz. 1H). 7. 58 (t J=9. 2Hz, 1H). 

7. 86-^7. 93 (m, 6H). 8. 21 (s, 1H) 

Mass spectrometry data (FD-MS. nVz) : 262 (M^) 

Exanrple 36 (Reference Example) 

4-HydrQxyphenyl 2-n9phthyl k^e 

4-Methoxyphenyl 2-naphthyl ketone (735 mg) obtained in Example 35 was dissolved in N,N<limethytfonnamide (20 
ml), sodium thiomethoxide (491 mg) was added, and the ^mixture was refluxed under argon for 5 hours. The reaction 
mixture was treated in the same manner as described in Example 33 to obtain 595 mg of the title compound (yiekJ: 
86%). 

^ H-NMR (CDCI3. 500MHz) : 6 6. 93 (d, J=7. 6Hz, 2H). 7. 61 (t, J=7. OHz. 1 H), 7. 67 (t. J=7. 3Hz, 1 H), 7. 74 (d, J=8. 
5Hz. 2H). 7. 78^7. 80 (m. 1H), 8. 02-8. 10 (m. 3H). 8. 25 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 248 (M^) 

Example 37 

(4-f(6.7-Dimethoxv^-quinolvl)oxv]phenvl)(2-naphtfiyl)methanone[34] 

4-Chloro-6,7-dimethoxyquinoline (1 12 mg) and 4-hydroxyphenyl 2-naphthyl ketone (124 mg) ot>tained in Example 
36 were mixed arvi stirred at 180 ^'C for 30 minutes. The reaction mixture was partitioned between saturated aqueous 
sodium hydrogen cartx)nate and chloroform, and then the chloroform layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, a portion (50 mg) of the resulting residue (227 mg) was 
purified by thin layer chromatography on silica gel eluting with chloroform^ethyl acetate (5/1) to obtain 1 1 mg of the titie 
compound (yield: 23%). 

^ H-NMR (CDCI3, 90MHz) : 6 4. 05 (s. 3H). 4. 07 (s, 3H), 6. 70 (d, J=5. 3Hz. 1H). 7. 35 (s, 1H). 7. 48^7. 90 (m. 5H). 
7. 96-8. 05 (m, 6H). 8. 29 (s. 1 H), 8. 60 (d, J =5. 3Hz, 1 H) 
Mass spectrometry data (FAB-MS. m/z) : 436 (M^+1) 
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Example 38 (Reference ExampI ) 

4-Methoxvphenvl 2-thienyl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g), conrvnerdaily 
available 2-thenoyl chloride (1 .466 g) arxi connmercially available ytterbium(lll) trifluoromethanesuHonate (620 mg), and 
the admixture was stirred at 60 ""C for 8 hours. The reaction mixture was treated in the same manner as descrit>ed in 
Example 35 to obtain 965 mg of the title compourxi (yield: 44%). 

^H-NMR (CDOg. 500MH2) : 5 3. 89 (s. 3H). 6. 98 (d. J=8- 5Hz. 2H). 7. 16 (dd, J=3. 7H2. 4. 9Hz. 1 H). 7. 64 (d. J=3. 
7Hz. 1 H). 7, 68 (d. J=4. 9Hz. 1 H). 7. 90 (d. J=8. 6Hz. 2H) 
Mass spectrometry data (FD-MS, wfz) : 218 (M") 

Example 39 (Reference Example) 

4-H ycJrwy ph e nyl g-thie ny l k etone 

4-Methoxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved in N.N-dimethytformanude (30 
ml), sodium thiomethoxide (645 mg) was added, and the admixture was ref luxed under argon for 5 hours. The reaction 
mixture was partitioned in the same manner as descrtoed in Example 33. The ethyl acetate layer was dried with anhy- 
drous magnesium sulfate, the solvent was renrxTved by reducedi>ressure distillation, and the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chbroform to otrtain 702 mg of the title compound (yiekj: 93%). 

^H-NMR (CDCI3. 500MHz) : S 6, 84 (brs. 1H). 6. 93 (d. J=8. 5Hz. 2H). 7. 14 (dd. J=3. 7Hz, 4. 9Hz. 1H). 7. 64 (d. 
J=3. 7Hz, 1H). 7. 68 (d, J=4. 9Hz, 1H), 7. 83 (d. J=8. 5Hz. 2H) 
Mass spectrometry data (FD-MS, m^z) : 204 (M^) 

Example 40 

{4- [(6.7-DimettK)xv-4-quinolyl)oxy]phenyl)(2-thienyl)metharK)ne [36] 

4-Chloro-6,7<limethoxyquinoline (1 12 mg) and 4-hydrQxyphenyl 2-thienyl ketone (102 mg) obtained in Example 39 
were mixed and stirred at 160 for 40 nrtinutes. The reaction mixture was purified in the same manner as described 
in Example 24 to obtain 34 mg of the title conrpound (yield: 1 7%). 

^H-NMR (COas, 500MHz) : 6 4. 04 (s, 3H). 4. 07 (s, 3H). 6. 65 (d, J=5. 5Hz. 1 H). 7. 20 (dd, J=3. 7Hz. 4. 9Hz, 1 H), 
7. 29 (d, J=8. 5Hz, 2H). 7. 47 (s, 1H), 7. 49 (s. 1H), 7. 70 (d, J=3. 1Hz, 1H), 7. 75 (d, J=4. 9Hz, 1H), 8. 00 (d, J-8. 
6Hz. 2H). 8. 58 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FAB-MS. m/z) : 392 (M++1) 

Example 41 

(4-Chlorophenyl)(4-f(6.7-dimetfK>xy-4K^uinolynoxvTDhenyl}methanone [37| 

4-Chloro-6.7-dimethQxyquinoline (112 mg) and conrunercially available 4-chk)rophenyl 4-hydrQxyphenyl ketone 
(349 mg) were mixed and stirred at 180 "C for 20 minutes. The reaction mixture was purified by thin lay^ chromatog- 
raphy on silica gel eluting with chlorofonnVethyl acetate (5/1) to ot>tain 26 mg of the title conrpound (yield: 12%). 

^H-NMR (CDCI3. 90MHz) : S 4. 03 (s. 3H), 4. 07 (s. 3H), 6. 66 (d. J=5. 3Hz, 1H), 7. 19-7. 34 (m. 2H). 7. 44-7. 56 
(m, 4H). 7. 71-7. 99 (m. 4H), 8. 58 (d, J=5. 3Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 419 (M*^) 

Example 42 

(44luoroDhenvlM4-f(6.7-Diniethoxy-4KiuinolvltoxvlDhenyllnrtethanon^ 

4-Chloro-6,7-dim6thoxyquinoline (112 mg) and commercially available 4-fluorophenyl 4-hydroxyphenyl ketone 
(324 mg) wer mixed and stirred at 1 70 ''C for 20 minutes. The reaction mixture was then purified in the same manner 
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as described in Example 41 to obtain 114 nng of the title corrpound (yield: 57%). 

VNMR (CDCIg, 500MH2) : 64. 04 (s, 3H). 4. 07 (s. 3H), 6. 65 (d, J=5. 5Hz. 1H). 7. 18 (d, J=8. 5Hz. 1H). 7. 20 (d. 
J=:8. 5Hz. 1 H). 7. 27 (s. 1 H), 7. 28 (s, 1 H). 7. 47 (d. J=8. SHz, 2H). 7. 88 (d. J=8. 5Hz. 1 H). 7. 88 (d, J=8. 5Hz. 1 H), 
7. 90 (d. J=8. 5H2. 2H). 8. 58 (d. J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS, nVz) : 403 (M*) 

Example 43 

f4-ff6.7-DimethQxv-4<iuinQlvl)oxvlDhenyl)(phenyl)methanone[39] 

4-Chloro-6,7Klimethaxyquinollne (91 mg) and commercially available 4-hydroxybenzophenone (243 mg) were 
mixed and stirred at 180 °C for 30 rrtinutes. The reaction mixture was purified in the same manner as described In 
Example 31 to obtain 38 mg of the title compound (yield: 24%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 03 (s. 3H). 4. 05 (s. 3H), 6. 66 (d. J=5. 3Hz. 1H). 7. 31-7. 99 (m, 1 1H). 8. 57 (d. 
J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. nVz) : 385 (M*^) 
Example 44 (Reference Example) 

Commercially available ordnol (5.77 g) was dissolved in acetonitrile (200 ml), dimethyl suHate (8.47 ml) and potas- 
sium cartxxiate (12.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured 
into ice water and partitioned with chloroform, and the chloroform layer was dried with anhydrous magnesium sultote. 
TTie solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the title compound (yield: 82%). 

VNMR (CDCI3. 5OOMH2) : 6 2. 30 (s. 3H). 3. 76 (s. 6H). 6. 30 (s. 1 H). 6. 37 (s. 2H) 

Example 45 (Reference Example) 

2.6-DimethQXY-4-nrre1hyl phenyl 4-methoxyphenyl ketone 

3.5- Dimethoxy toluene (1.00 g) obtained in Example 44 was dissolved in anhydrous t^hydrofuran (10 ml), com- 
mercially available 2.5 M n-butyllithium-hexane solution (2.90 ml) was added at -45 ""C under nitrogen, and the admix- 
ture was stin-ed for 3 hours. Commerctally available 4-methoxybenzoyl chforide (1.23 g) was dissolved in 
tetrahydrofuran (10 mO, and the resulting solution was added slowly to the admixture at -45 **C. The reaction mixture 
was stirred at room temperature for 1 hour and then partitioned between water and chloroform. The chloroform layer 
was dried with anhydrous niagnesium striate, the solvent was removed by reduced-pressure distillation, and the result- 
ing residue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of the titie compound (yield: 20%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 40 (s. 3H). 3. 69 (s. 6H). 3. 85 (s. 3H). 6. 43 (s. 2H). 6. 89 (d. J=9. 2H2, 2H). 7. 82 
(d. J=9. 2H2. 2H) 

Example 46 (Reference Exanrple) 

2.6^Dihvdroxv-4-methy^phenvl 4-hvdroxvphenvl ketone 

2.6- DimethQxy-4-melhyIphenyl 4-methaxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene chloride (10 ml), commercially available boron tribromide (349 ml) was added slowly while cooled in 
ice. and the admixture was stinred at room temperature overnight. The reaction mixture was poured into ice water and 
then partitioned with ethyl acetate. The ethyl acetate layer was washed with brine and ttien dried with anhydrous mag- 
nesium sulfate. The solvent was renxsved by reduced-pressure distillation, and ttie resulting residue was purified by col- 
umn chromatography on silica gel eluting witii hexane/ethyl acetate to otrtain 87 mg of the titie compound (yiekJ: 68%). 
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^H-NMR (CDQa. SOOMHz) : 6 2. 16 (s, 3H), 6. 16 (s, 2H), 6. 79 (d. J=8. 6Hz. 2H), 7. 56 (d. J=8. 5Hz. 2H) 
Example 47 

(2.6-DihvdroKY^methvlDhenylH4^6.7KiimethOKy-4-QiHnolvl^^^ f421 

4-Chloro^J^imethoxyquinoline (61 mg) and 2.6Kiihydroxy-4-methylphenyl 4-hydroxyphenyl ketone (100 mg) 
obtained in Example 46 were dissolved in diethylene glycol dimethyl ether (0.5 mO. and the solution was stirred at 170 
''C for 20 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartxHiate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol- 
vent was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography 
on silica gel eluting with chlorofomVmethanol (100/1) to obtain 32 mg of the title compound (yield: 27%). 

^H-NMR (DMSO. 500MH2) : 

6 2. 18 (s. 3H). 3. 90 (s. 3H). 3. 95 (s. 3H). 6. 20 (s. 2H) 6. 68 (d. J=4. 9Hz. 1H). 7. 32 (d. J=9. 2Hz. 2H), 7. 42 (s. 
1H). 7. 43 (s, 1 H). 7. 82 (d. J=:8. 6Hz, 2H). 8. 54 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 432 (M^+l) 

Example 48 (Reference Examples) 

6.7-Dimethaxv-4-(4-nitrophenoxy)quinoline 

4-Chlorc^6,7-dimethoxyquinoline (1.84 g) and commercially available 4-nitrophenol (3.42 g) was mixed and stinred 
at 170 ^'C for 50 nrtinutes. After cooling to room temperature in air, aqueous sodium hydrogen cartwnate was added to 
the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distil- 
lation, and the resulting residue was purified by column chromato^paphy on silica gel eluting with chloroform/hiethanol 
to obtain 4.54 g of the title compound (yield: 89%). 

^H-NMR (CDOz. SOOMHz) : 6 4. 01 (S. 3H), 4. 06 (s. 3H), 6. 69 (d. J=4. 9Hz. 1H), 7. 27 (d, J=9. 1Hz, 2H), 7. 37 (s. 
1H), 7. 47 (s. 1H). 8. 32 (d, J=9. 1Hz. 2H), 8. 62 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 326 (fA*) 

Example 49 (Reference Example) 

6,7-Pimethaxy^-(4-aminophenoxv)Quinoline 

6.7-DimethQxy-4-(4-nrtrophenQxy)quinoline (1.00 g) was dissolved in N.N-dimethytfonmamide/ethyl acetate (30 
ml/15 ml). 10% palladium hydroocide-cartxm (69 mg) was added, and the admixture was stin-ed at room temperature 
under hydrogen for 1 7 hours. The reaction mixture was f atered using Celite. The filtrate was washed with brine and then 
dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 799 mg of the 
title compound (yield: 88%). 

^H-NMR (CD3OD, 500MHz) : 5 4. 00 (s. 3H). 4. 00 (s. 3H), 6. 47 (d. J=5. 5Hz. 1H). 6. 82 (d. J=8. 6Hz. 2H), 6. 96 
(d. J=9. 2Hz. 2H), 7. 32 (s. 1H). 7. 62 (s. 1H). 8. 36 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 296 (M^) 

Example 50 

N-(4-f6.7-Dimethoxv-4-Quinolinvncxv]Dhenvt)-3-pyridinecaftK)xamider611 

6.7-Dim6thoxy-4-(4-aminophenoxy)quinoline (57 wq) and commercially available nicotinic acid (37 mg) were dis- 
solved in N.N-dimethyHbrmamide (2 ml). 1-ethyl-3-(3'-dimethylanrBnopropyl)carbodiimide hydrochloride (79 mg) was 
added, and the admixture was stin-ed at room temperature for 5 hours. The reaction mixture was partitioned between 
water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul- 
fate. The solvent was removed by reduced-pressure distillation and the resulting aystallized product was washed with 
ether to obtain 47 mg of tiie title compound (yield: 61%). 
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^H-NMR (COaa. 500MH2) : 6 4. 05 (s. 3H), 4. 06 (s. 3H). 6. 49 (d, J=4. 9Hz, 1H). 7. 22 (d. J=8. 6Hz. 2H), 7. 42 (s. 
1 H). 7. 47 (dd. J=4. 9. 7. 9Hz. 1 H). 7. 56 (s. 1 H). 7. 77 (d. J=9. 2Hz. 1 H). 8. 26 (d, J=8. 5H2, 2H). 8. 49 (d, J=4. 9H2, 
1H), 8. 79 (d. J=3- 7Hz, 1H), 9. 13 (s. 1H) 
Mass spectrometry data (FD-MS, w/z) : 401 (M*) 

Example 51 

N-{4-f(6J-Dimethoxv-4Kiuinolinvi)oxvlDhenvn-(3.4-dimethoxyphenv^ 

6,7-DimethQxy-4-(4-aminopherK>xy)quinotine (56 mg) and commercially available 3,4-cfimethoxybenzoic acid (60 
mg) were dissolved in N^N^jimethylformanriide (2 ml). 1-ethyl-3-(3*<limelhylamincpropyf)cart)odiimide hydrochloride 
(81 mg) was added, and the admixture was stirred at room temperatiffe for 22 hours. The reaction mixture was parti- 
tioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhy- 
drous sodium suKate. The solvent was renrK)ved by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chlorofornVacetone (10/1) to obtain 7 mg of the title compound (yield: 
8%). 

^ H-NMR (CDCI3. 500MHz) : 6 3. 87 (s. 3H). 3. 87 (s. 3H), 4. 06 (s, 3H). 4. 07 (s, 3H), 6. 48 (d. J=5. 5Hz, 1 H). 6. 63 
(d. J=8. 5Hz, 2H). 7. 18 (d. J=9. 2Hz. 2H). 7. 34 (m. 2H), 7. 43 (s, 1H), 7. 55 (s. 1H). 7. 57 (s. 1H), 7, 76 (d. J=8. 
6H2. 2H), 8. 48 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 460 (M+) 

Example 52 

N-f4-ff6.7-Dinrethoxy-4-QuinoMnvl)oxvlDhenvl}-cyclohexanecartx)xamidef^^ 

6,7-Dimethoxy-4-(4-anrtinophenoxy)quinoline (52 mg) and commercially available cyclohexanecartx>xy!ic add (46 
mg) were dissolved in N.N-dimethyHormamide (2 ml). 1-ethyl-3-(3'-dimethylaminopropyOcarbodiimide hydrochloride 
(84 mg) was added, and the admixture was stin-ed at room temperature for 22 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 45 mg of the title conpound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 5 1. 30 (m. 2H), 1. 56 (m. 2H), 1. 73 (m, 2H), 1. 85 (m. 2H). 1. 97 (m. 2H), 2. 26 (m, 
1H), 4. 05 (S. 3H). 4. 05 (s. 3H). 6. 43 (d, J=5. 5Hz, 1H), 7. 14 (d. J^. 5Hz, 2H), 7. 36 (s. 1H), 7. 42 (s, 1H). 7. 55 
(S, 1H), 7. 63 (d, J=8. 5Hz, 2H). 8. 47 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nrVz) : 406 (M^) 

Example 53 

N-{4-f(6.7-Dimethoxy-4-auinolinvltoxvTDhenyl}-2-furancartx>xarTBde [64] 

6,7-Dimethoxy-4-(4naminophenoxy)quinoline (55 mg) and commercially available 2-furancartxjxylic add (32 mg) 
were dissolved in N,ISklimethyHormamide (2 mS), 1-ethyl-3-(3'-dimethylaminopropyl)caft«diimide hydrochloride (91 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as desaibed in Example 51 to obtain 35 mg of the title compound (yield: 48%). 

^ H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H), 4. 05 (s. 3H). 6. 49 (d. J=4. 9Hz. 1H), 6. 57 (dd. J=1. 8. 8. 7Hz. IN), 7. 
20 (d. J=:8. 6Hz. 2H). 7. 28 (d. J=7. 9Hz. 1H), 7. 42 (s. 1H), 7. 51 (s. 1H), 7. 56 (s. 1H). 7. 77 (d. J=9. 2Hz, 2H), 8. 
35 (S. 1H). 8. 49 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 390 (M^) 

ExarTple54 

N-{4-f(6.7- Dimettioxv-4-quinollnvl)oxy]phenylT-3-thioDhenecarboxamidef651 

6.7-Dimelhoxy-4-(4Haminophenoxy)quinoline (54 mg) and commerdally available 3-thiophenecarboxylic acid (44 
mg) were dissolved in N.N-dimethyHbnnamide (2 ml). 1-ethyl-3-(3'-dimett^minopropyl)carbodiimide hydrochloride 
(82 mg) was added, and the admixture was stirred at room temperature for 31 hours. The reaction mixtur was then 
purified in the same manner as desaibed in Example 51 to obtain 41 mg of the titie compound (yield: 55%). 
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^H-NMR (COaa, 500MHz) : 6 4. 02 (s. 3H), 4. 04 (s, 3H), 6. 46 (d, J=5. SHz, 1H). 7. 17 (d. J=8. 6H2. 2H). 7. 38 (m, 
1H), 7. 55 (d. J=1. 2Hz. 1H), 7. 56 (s, 1H). 7. 73 (d, J=8. 6Hz. 2H). 8. 05 (dd. J=1. 2, 3. 1Hz. 1H). 8. 37 (s. 1H). 8. 
47(d,J=5. 5Hz. 1H) 

Mass spectr metry data (FD-MS. m/z) : 406 (M^) 
Exanrple 55 

N44-rf6.7-Dimeihoxv-4K3uinolinvltoxv]phenyll-(4-nitrophenvncaito 

6,7-Dimethoxy-4-(4-aminophenoxy)quinotine (110 mg) and commercially available 4-nitrobenzoic acid (100 mg) 
were dissolved in N,N-dimethyH6rmamide (4 ml). 1-ethyl-3-(3*-dimethylaminopropyl)cartxxliimide hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then punfted 
in the same manner as described in Example 50 to obtain 126 mg of the title compound (yield: 77%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 49 (d. J=5. 5Hz. 1H). 7. 29 (d. J=9. 2Hz. 2H). 7. 39 
(s. 1H). 7. 52 (s. 1H), 7. 93 (d. J=9. 2Hz, 2H). 8 21 (d, J=8. 6Hz. 2H), 8. 39 (d. J=9. 2Hz, 2H). 8. 48 (d, J=5. 5Hz. 
1H), 10. 7 (s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 445 (M+) 
Example 56 

N-(4-rf67-PimethQxy-4-QuinolinvltoxvlDhenvl^fN.N<llmethvlamin^^ 

6.7-Dimethoxy-4-(4-anrtincphenQxy)quinoline (51 mg) and commerctalty available 4-(dimethylamino)benzoic acid 
(44 mg) were dissolved in N.N^iimethylfbrmamide (2 ml). 1-elhyl-3-(3*-<fimethylaminopropyl)carbodiimide hydrochlo- 
ride (83 mg) was added, and the admixture was stirred at room temperature for 16 hours. The reaction mixture was then 
purified in the same manner as descrit)ed in Example 51 to obtain 7 mg of ttie title compound (yield: 10%). 

^H-NMR (CDQa, 500MHz) : 6 3. 06 (s. 6H). 4. 05 (s. 3H). 4. 06 (s. 3H), 6. 48 (d. J=4. 9Hz, IN), 6. 71 (d. 0=8. 6Hz, 
2H). 7. 17 (d, J=8. 5Hz, 2H). 7. 44 (s, 1H). 7. 57 (s. 1H). 7. 74 (d, J=8. 5Hz. 2H), 7. 81 (d. J=9. 2Hz, 2H). 7. 94 (s. 
1H), 8.49(d.J=5. 5Hz. 1H) 
Mass spectrometry data (F[>-MS, m/z) : 443 (M^) 

Example 57 

N-f4-ff6.7-Dinfiethoxv-4KiuinolinvlV)xv1c)henvlV(4-acetylphenvn 

6.7-Dim6thoxy-4-(4-anunophenoxy)quinoline (54 mg) and commercially available 4-acetylbenzoic add (46 mg) 
were dissolved in N.N-dimettylformamide (2 ml), 1-ethyl-3-(3*-dimethylaminopropyl)cartxxliimide hydrochloride (87 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction ntixture was then purified 
in the same manner as described in Example 50 to obtain 43 mg of the title compound (yield: 53%). 

^H-NMR (DMSO-de. 500MHz) : 6 2. 66 (s. 3H). 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 48 (d, J=4. 9Hz. 1H). 7. 28 (d. J=9. 
2Hz. 2H). 7. 39 (s. 1H), 7. K (s, 1H). 7. 94 (d. J=9. 2Hz. 2H). 8. 10 (m. 4H). 8, 48 (d. J=5. 5Hz, 1H). 10. 6 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 442 (M^) 

Example 58 

N-{4-f(6.7-Dimethoxy-4-Quinonnvl)oxvlphenvl)-(44xjtvlphenylk:arboxamd^ 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commercially availat}le 4-butyl benzoate (54 mg) were 
dissolved in N.N-dimethyKbrmamide (2 mO. 1-ethyl-3-(3'-dimelhylaminopropyl)cartxxliimide hydrochloride (85 mg) was 
added, and the admixture w^ stirred at room temperature for 22 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 65 mg of the title compound (yield: 78%). 

^H-NMR (CDQa. 500MHz) : 6 0. 95 (t J=7. 3Hz. 3H), 1. 38 (m. 2H). 1, 64 (m. 2H). 2. 69 (t, J=8. OHz, 2H), 4. 05 (s, 
3H), 4. 06 (s. 3H), 6. 48 (d. J=5. 5Hz. 1H), 7. 19 (d. J=9. 2Hz. 2H). 7. 30 (d. J=8. 6Hz, 2H). 7. 42 (s. 1H), 7. 57 (s, 
1 H), 7. 75 (d. J=8. 6Hz. 2H), 7. 82 (d, J=8. 6Hz, 2H). 8. 03 (S. 1 H). 8. 49 (d, J=5. 5Hz. 1 H) 
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Mass spectrometry data (FD-MS, m/z) : 456 {hA*) 

Example 59 

N44-ff6.7-Dimethoxy-4K3uinolinvl)oxy|pheriylH4-amirK>phenyl)(artx)xamM [70] 

{4-[(6J-Dimethoxy-4KiuinolinyOa)cylphenyl}-(4-nitrophenyOcart» (100 mg) was dissolved in N.N<limethyl- 
tbrmamide/^hyt acetate (9 ml/S rr^, 10% palladium-cartxvi (69 mg) was added, and the admixture was stin-ed at room 
temperature under hydrogen for 22 hours. The reaction mixture was filtered using Celite. The filtrate was then distilled 
under reciiced pressure to remove the solvents, and the resultant residue was purified by column chromatography on 
silica gel eluting chloroform/acetone to obtain 85 mg of the title compound (yield: 91%). 

^H-NMR (DMSOKle. 500MHz) : 5 3. 94 (s, 3H). 3. 95 (s. 3H). 5. 75 (brs. 2H), 6. 46 (d, J=4. 9Hz. 1H), 6. 61 (d, J=8. 
6Hz. 2H). 7. 22 (d, J=9. 2Hz, 2H). 7. 39 (s, 1H), 7. 52 (s, 1H), 7. 73 (d. J=8. 5Hz, 2H). 7. 89 (d. J=:9. 2Hz. 2H), 8. 46 
(d. J=5. 5Hz. 1H). 9. 90 (S. 1H) 
Mass spectrometry data (FD-MS, nrVz) : 415 (M^) 

Example 60 

N-(4-[(6.7-Dimethoxy-4-quinolinvl)oxy}phenyl}-4-pyridinecartx>xamide [71] 

6 J-Dimethoxy-4-(4-anf^nophenoxy)quinoltne (53 mg) and commercially available isonlcotinic add (45 mg) were 
dissolved in N.N-dimethytfbrmamide (2 ml), 1-etfiyl-3-(3'-dimethylaminopropyl)caftxxiiimide hydrochloride (98 mg) was 
added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 22 mg of the title compound (yield: 31%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s, 3H), 3. 96 (s, 3H), 6. 48 (d, J=5. 5Hz. 1H), 7. 29 (d. J=9. 2Hz. 2H), 7. 39 
(s. 1H). 7. 52 (s. 1H). 7. 88 (d. J=4. 3Hz, 2H). 7. 92 (d. J=8. 5Hz. 2H). 8. 48 (d. J=4. 9Hz. 1H), 8. 80 (d. J=4. 3Hz 
2H), 10.6(S. 1H) 

Mass spectrometry data (FD-MS. nVz) : 401 (M^) 
Example 61 

N-{4-[(6.7-PimethQxy-4-quinolinyl)Qx y]phenyl}-2-thio[)henecarboxamidep^^ 

6,7-Dimethoxy-4-(4-amim3phenoxy)quinoline (50 mg) and convnerdally available 2-thiophenecartx3Kyfic add (46 
mg) were dissolved in N,N-dimethytformamide (2 ml), 1-ethyl-3-(3'-dimelhylaminopropyl)cartx)diimide hydrochloride 
(99 mg) was added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then 
purified in the sanrYe manner as described In Example 51 to obtain 37 mg of the title corrpound (yield: 54%). 

^ H-NMR (CDCfe, 500MHz) : 6 4. 02 (s, 3H), 4. 04 (s, 3H). 6. 46 (d, J=5. 5Hz, 1 H), 7. 1 1 (m, 1 H), 7. 1 7 (d. J=8. 6Hz. 
2H). 7. 40 (S, 1H), 7. 55 (m. IN). 7. 56 (s, 1H). 7, 73 (d, J=8. 5Hz, 2H). 7. 73 (m, 1H), 8. 38 (s. 1H), 8. 48 (d. J=4. 
9Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 406 (M*^) 
Exarrple 62 

N-(4-[(6.7"Dirnethoxv-4K^uinolinyi)oxv]phenyt}-44MDhenvlcartx>xarn^ 

6,7-Dimethoxy'4-(4-aminophenoxy)quinoline (52 mg) was suspended in trielhylamine/melhylene chloride (3 ml/2 
ml), commercially available bqphenylcarbonyl chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium hydrogen carbonate was added to the reaction mixture, and the resutting admix- 
ture was extracted with etfiyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous 
sodium sulfate. The solvent was renxyved by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone and further by washing resulting crystals with ace- 
toneto obtain 9 mg of the title compound (yield: 10%). 

^H-NMR (DMSO-de, 500MHz) : 6 3. 95 (s, 3H). 3. 95 (s. 3H). 6. 48 (d. J=:5. 5Hz, 1H). 7. 28 (d. J=9. 2Hz. 2H), 7. 40 
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(S. 1H). 7. 43 (t, J=7. 3Hz, 1H). 7. 50-7. 53 (m, 3H), 7. 77 (d. J=7. 3Hz, 2H). 7. 85 (d, J=8. 6Hz. 2H), 7. 96 (m, 2H). 
8. 08 (d. J=8. 5Hz. 2H), 8. 48 (d. J=4. 9Hz. 1H). 10. 4 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 476 {M*) 

Example 63 

N-(4-r(6.7-Dimethoxv-4KiuinolinvitoxvlDhenv1^(4-butoxw^ r74] 

6.7-Dimethoxy-4-(4-aminaphenoxy)quinoline (52 mg) was suspended in trrethylamine/methylene chloride (3 vri/2 
ml), commercially available 44xitoxyt)eruoyl chloride (0.07 ml) was added, and the admixture was stirred at room tem- 
perature for 30 hours. The reaction mixture was then purified in the same manner as descrtk>ed in Example 62 to obtain 
34 mg of the title con^xxjnd (yield: 41%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 99 (t J=7. 3Hz. 3H), 1. 52 (m. 2H), 1. 80 (m. 2H). 4. 03 (m, 2H). 4. 04 (s. 3H), 4. 
05 (s. 3H), 6. 47 (d. J=4. 9Hz. 1H), 6. 95 (d. J=9- 2Hz, 2H), 7. 18 (d. J=9. 2Hz. 2H). 7. 46 (s, 1H). 7. 57 (s. 1H). 7. 
74 (d. J=9. 2H2. 2H), 7. 86 (d. J=9. 2Hz. 2H). 8. 10 (s» 1H). 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M^) 

Exanrple64 

N-f44^6.7-Dimethoxy-4Kiuinolinyl)oxv]phenYl)-(4-tyomophenvl)cartx>xamide [75| 

6.7-Dtmethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available 4-bromobenzoic acid (78 mg) 
were dissolved in N.N-dimethyfformamide (2 ml), 1-etfiyl-3-(3'-dim6thylaminopropyl)cartxxfiimide hydrochkNide (102 
mg) was added, and the admixture was stin-ed at room temperature for 1 7 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 43 mg of the title compound (yield: 52%). 

^H-NMR (CDOa. 500MHz) : 6 4. 07 (s. 3H), 4. 07 (s. 3H), 6. 53 (d. J=5. 5Hz. 1H), 7. 22 (d. J=9. 2Hz, 2H), 7. 37 (s. 
1H). 7. 50 (s, 1H). 7. 62 (s. 1H). 7. 65 (d. J=8. 6Hz. 2H), 7. 84 (d. J=8. 6Hz, 2H). 7. 86 (d. J=8. 6Hz. 2H), 8. 41 (d. 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 478 (M^, 480 (MV2) 
Exanrple65 

N-f4-rf6.7-Dimethoxv-4^uinolinvt)oxy1^enyl}-(4-memoxvcarbonyt^ pS) 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) and commercially available monomethytterephthalic acid 
(130 mg) were dissolved in N.N-dimethyKormamide (4 ml). 1-6thyl-3-(3*-dimethylaminopropyl)cart3odiimide hydrochlo- 
ride (227 mg) was added, and the admixture was stirred at room temperature for 18 hours. The reaction mixture was 
then purified in the same manner as described in Example 51 to obtain 99 mg of the title compound (yield: 64%). 

^H-NMR (CDQa. 500MHz) : 6 3. 98 (s. 3H). 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d. J=4. 9Hz. 1H). 7. 22 (d. J=9. 2Hz. 
2H), 7. 43 (s. 1H). 7. 56 (s. 1H). 7. 76 (d. J=9. 2Hz, 2H), 7. 97 (d, J=8- 6Hz, 2H). 8. 18 (d, J=8. 6Hz. 2H). 8. 49 (d. 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 458 (M+) 
ExarTple66 

N-{4-f(6.7-Dimethoxy-4-quinolinyl)oxy]phenyl}-2-pyridinecartx)xamide[77] 

6.7-Dimethoxy-4-(4^aminophenoxy)quinoline (50 mg) arxJ commerctaily available picolinic add (42 mg) were ds- 
solved in N,N-dimethyfformamide (2 mQ, 1-ethyl-3-(3*-dimetfiylaminopropyl)cartxxiiimide hydrochloride (123 mg) was 
added. arKi the admixture was stin-ed at room temperature for 19 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 38 mg of the title compound (yield: 56%). 

^H-NMR (CDQa. 500MHz) : 8 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 23 (d. J=8. 6Hz. 2H). 7. 43 (s. 
1H), 7. 51 (m. 1H). 7. 58 (s, 1H), 7. 89 (d. J=9. 2Hz, 2H). 7. 94 (m. 1H). 8. 33 (d. J=8. OHz. 1H). 8. 50 (d. J=5. 5Hz, 
1H). 8. 64 (dd. J=1. 8. 4. 9Hz, 1H) 
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Mass spectrometry data (FD-MS, nrVz) : 401 (M*) 
Example 67 

N-(4-f(67-Dimethoxv-4<iuinolinyl)oxylDhenyl}-(4-hvdroxvcart)Ofiyrphen f78] 

{4-[(6 J-Dtmethaxy-4<iuinolinyOo«ylphenyl}K4-methoxycartx)nyiph was dissolved in methanol (3 

ml). 33% aqueous potassium hydroxide (1 .5 rvS) was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilut 
hydrocholoric acid and extracted 2 times with chloroform. The chloroform layer was dried wrth sodium sulfate, and the 
solvent was then removed by reducedixessure distillation to obtain 34 mg of the title compound (yield: 45%). 

^H-NMR (DMSO-dg, 500MHz) : 6 3. 93 {s, 3H), 3. 94 (s. 3H). 6. 47 (d, J=5. 5Hz, 1H). 7. 28 (d, J=9. 2Hz, 2H). 7. 39 
(S, 1H), 7. 51 (S, 1H). 7. 92 (d, J=9. 2Hz, 2H), 8. 07 (m, 4H), 8. 47 (d, J=5. 5Hz, 1H). 10. 5 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 444 (M+) 

Example 68 

N-{4-f(6.7-Dimethoxv-4-quinolinyl)oxy]Dhenylk:vcloperttanecartx)xantide [79] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available cyclopentanecartx>xylic acid (66 
mg) were dissolved in N,N<limethytfonramide (2 ml), 1-ethy!-3-(3*-dimethyIaminopropyOcartxxJiimide hydrochloride 
(110 mg) was added, and the admixture was stirred at room temperature for 1 7 hours. The reaction mixture was purified 
in the same manner as descrit>ed in Example 51 to obtain 35 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 64 (m. 2H). 1. 81 (m. 2H). 1. 91 (m. 4H), 2. 75 (m. 1H). 4. 04 (s. 3H). 4. 04 (s, 3H), 
6. 44 (d, J=4. 9Hz, 1 H), 7. 13 (d, J=9. 2Hz, 2H), 7. 45 (s, 1 H). 7. 55 (m. 1H), 7. 65 (d. J=8. 6Hz. 2H), 8. 47 (d, J=5. 
5Hz. IN), 

Mass spectrometry data (FD-MS, m/z) : 392 (M^) 
Example 69 

N-{4-[(67-Dime<hoxv-4Kiuinolinyl)oxv]phenvnadamantanecartxaxamide[81] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available adamantanecartx)xylic acid (110 
mg) were desolved in N,N-dimethylformamide (2 ml), 1-ethyl-3-(3*-<iimetfiylanfiinopropyf)cart)odiimide hydrochloride 
(1 07 mg) was added, and the admixture was stirred at room tenrperature for 1 5 hours. The reaction mixture was purified 
in the same manner as desaibed in Exanple 51 to obtain 13 mg of the title compound (yield: 17%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 82 (m, 6H), 2. 00 (m, 6H). 2. 13 (m, 3H). 4. 05 (s, 3H), 4. 05 (s, 3H), 6. 44 (d, J==4. 
9Hz. IN). 7. 15 (d. J=:9. 2Hz. 2H). 7. 42 (s, 1 H). 7. 55 (m. 1 H). 7. 64 (d. J=9. 2Hz. 2H). 8. 46 (d, J=4. 9Hz. 1H). 
Mass spectrometry data (FD-MS, m/z) : 458 (M") 

Example 70 

N-f4-f(6J-DimethQxv-4<iuinolinvl)oxvlDhenvn-(4-acetoxvDhenyl)carfaoxamid^ 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (1 1 0 mg) and commercially available 4-acetaxybenzoic acid (207 mg) 
were dissolved in N,N-dimethylformamide (6 ml), 1-ettiyl-3-(3'Klimethylaminopropyl)carbodiimide hydrochloride (223 
mg) was added, and the admixture was stin-ed at room temperature for 7 hours. The reaction mixture was then purified 
in the same manner as descrit>ed in Example 51 to obtain 123 mg of tiie title compound (yield: 72%). 

^H-NMR (CDQa. 500MHz) : 6 2. 35 (s. 3H). 4. 06 (s, 3H). 4. 06 (s. 3H). 6. 49 (d. J=4. 9Hz. 1 H). 7. 21 (d. J=9. 2Hz. 
2H), 7. 25 (d. J=9. 1Hz. 2H), 7. 43 (S. 1H). 7. 56 (s. 1H). 7. 73 (d, J=9. 2Hz, 2H). 7. 87 (s, 1H). 7. 93 (d. J=8. 6Hz. 
2H), 8.50(d.J=5. 5Hz, 1H), 
Mass spectronwtry data (FD-MS. m/z) : 458 (M*) 
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Example 71 

N-(4-r(67-Dimethoxv-4<3uinolinvl)oxy]Dhenvil-2-(6-acetoxyra 

6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available 6-acetoxy-2-naphthoic acid (121 
mg) were dissolved in N.N-dimethytformamide (2 ml). 1-ethyl-3-(3'"dimethylaminoprop/i)cart)ocfiimid hydrochloride 
(124 mg) was added, and the admixture vras stirred at room temperature for 13 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 75%). 

^H-NMR (DMSCk«6. 500MHz) : 6 2. 38 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 49 (d. J=5. 5Hz. 1H). 7. 20 (d. J=9. 
2Hz. 2H). 7. 30 (dd. J=2. 4. 9. 2Hz, 1H). 7. 42 (s, 1H), 7. 57 (m. 1H). 7. 61 (d. J=1- SHz, 1H). 7. 81 (d. J=9. 2Hz. 
2H). 7. 86 (d, J=8. 6H2. 1H), 7. 89 (d. J=9. 2Hz. 1H). 7. 94 (d. J=8. 6H2. 1H). 8. 38 (s. 1H), 8. 49 (d. J=4. 9H2, 1H) 
Mass spectrometry data (FD-MS. m/z) : 508 (M+) 

Example 72 

N-f4-ff6.7■Dimethoxv-4- au^nolinvlk>xv]phenvl^(4-hydroxvphenvl)caftx^ 

N-{4-[(6J-Dime1hoxy-4Kjuinolinyl)axy]phenylH4-acetoxyphenyl)cart)Oxamj (103 mg) was dissolved in methanol 
(4 ml). 35% aqueous potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 5 
hours. The reaction mixture was partitioned with ethyl acetate/water, and tiie ethyl acetate layer was washed with brine 
and then dried with antiydrous socGum sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting crystals were washed with ether to obtain 77 mg of the title compound (yield: 82%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 46 (d. J=4. 9Hz. 1 H). 6. 87 (d. J=8. 5Hz. 2H). 7. 24 
(d, J=9. 2Hz. 2H). 7. 39 (s, 1H), 7. 52 (s. 1H). 7. 87 (d. J=8. 6Hz. 2H). 7. 90 (d. J=9. 2Hz. 2H). 8. 47 (d. J=5. SHz. 
1H). 10. 1 (s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 41 7 (M++1 ) 
Example 73 

N-f4-rf6.7-Dimettw)xv-4<iuinolinvl)oxv1phenyl}-2-(6-hvdraxvnaDhthvltoartx)xa^ 

N-{4-[(6.7-Dimethoxy-4K)uinolinyl)Qxy]phenyl}-2-(6-acetaxynaphtiiyl)car^^ (47 mg) was dissolved in metha- 
nol (4 ml). 35% aqueous potassium hydroxide (2 nr^ was added, and the admixture was stirred at room temperature for 
5 hours. The reaction nrnxture was ttien purified in the same matter as descra>ed in the Example 72 to obtain 37 mg of 
the titie compound (yield: 86%). 

^H-NMR (DMSO<l6. 500MHz) : 6 3. 95 (s. 3H). 3. 95 (s. 3H). 6. 49 (d. J=4, 9Hz. 1 H). 7. 18 (m. 1 H). 7. 20 (s. 1 H), 
7. 27 (d. J=8. 6Hz. 2H). 7. 39 (s, 1 H), 7. 53 (s. 1H). 7. 80 (d. J=8. 5Hz. 1 H). 7. 92-7. 98 (m. 4H). 8. 47-8. 48 (m. 
2H). 10. 0 (brs. 1H), 10. 4 (s. 1H) 
Mass spectrometry data (FD-MS. mfe) : 467 {M++1) 

Example 74 

N-(4-Me1:hoxyphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolinyl )oxy]phenyl}urea [43] 



6.7-Dimethoxy-4-(4-anr!inophenQxy)quinoline (53 mg) was dissolved in toluene (3 ml) witti heat, 4-me1hoxyphenyl 
isocyanate (0.2 ml) was added, and ttie adnvxture ref luxed witt) heat for 30 minutes. The separated crystals were 
filtered and washed witti toluene to obtain 54 mg of tiie title compound (yield: 68%). 

^H-NMR (DMSOKle. 500MHz) : 5 3. 72 (s. 3H). 3. 94 (s. 3H). 3. 95 (S. 3H). 6. 44 (d. J=4. 9Hz, 1H). 6. 87 (d, J=8. 
5Hz. 2H). 7. 19 (d. J=9. 2Hz. 2H). 7. 37 (d. J=8. 5Hz, 2H). 7. 38 (s. 1H). 7. 52 (s. 1H). 7. 58 (d. J=8. SHz. 2H). 8. 46 
(d. J=5. 5Hz. 1H). 8. 50 (s. 1H). 8. 73 (S. 1H) 
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Mass spectrometry data (FD-MS, mte) : 445 (M+) 

Example 75 

N-( 4-Fluorophenyl )-N' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolinyl )oxy] phenyl} urea [44] 

6 J-Dimethoxy-4-(4-arTtinophenoxy)quirx)line (54 mg) was dissolved in toluene (3 ml) with heat 4-f luorophenyl iso- 
cyanate (0.2 ml) was added, aixl the admixture was ref luxed with heat for 70 mirtutes. The separated aystais were f i- 
tered and washed wHh toluene to obtain 38 mg of the title compound (yield: 4S%). 

^H-NMR (DMSO-cfe. SOOMHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 44 (d. J=4. 9H2. 1H). 7. 12 (m. 2H). 7. 19 (m. 2H). 
7. 38 (s. 1 H). 7. 47 (m. 2H). 7. 51 (s. 1H). 7. 59 (d, J=:9. 2Hz, 2H). 8. 45 (d. J=5. 5Hz. 1 H), 8. 72 (s. 1 H). 8. 79 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 433 (M") 

Example 76 

N-( 4-BrQmophenyl )-N' - (4 - [ ( 6 , 7-diinethoxy-4- 
quinolinyl )oxy] phenyl} urea [45] 



6,7-Dimethoxy-4-(4-aiTBnopherK3xy)quirK>line (52 mg) was dissolved In toluene (3 ml) wHh heat, 4-bromophenyl iso- 
cyanate (0.2 mO was added, and the admixture was refluxed with heat for 50 miruites. The separated crystals were f 3- 
tered and washed with toluene to obtain 56 mg of the title compound (yield: 64%). 

^H-NMR (DMSO-de. 500MH2) : S 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 44 (d. J=5. 5Hz. 1H), 7. 19 (d, J=9. 2l4z. 2H), 7. 39 
(s. 1H), 7. 45 (m, 4H). 7. 51 (s. IH), 7. 59 (d. J=9. 2Hz. 2H), 8. 46 (d, J=5. 5Hz. 1H). 8. 86 (s, 1H), 8. 86 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 493 (M"). 495 (M^+2) 

Example 77 



N-(4-[ ( 6, 7 -Dimethoxy- 4 -quinolinyl ) oxy] phenyl } ' -( 4- 
nitrophenyl)urea [46] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (103 mg) was cGssolved in toluene (10 ml) with heat. 4-nltrophenyl 
isocyanate (366 mg) was added, and the admixture was refluxed with heat for 60 minutes. The separated crystals were 
filtered and washed with toluene to obtain 141 mg of the title compound (yield: 88%). 

^H-NMR (DMSOkIs, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=5. 5Hz. IH). 7. 23 (d. J=8. 6Hz. 2H). 7. 39 
(s, IH). 7. 51 (s. IH). 7. 62 (d. J=9. 2Hz. 2H). 7. 71 (d, J=9. 2Hz, 2H). 8. 20 (d, J=9. 2Hz, 2H), 8. 46 (d. J=5. 5Hz. 
1H).9. 08 (s. IH). 9. 49 (s. IH) 
Mass spectrometry data (FD-MS, m^) : 460 (M^) 
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Example 78 

N-(4-Butylphenyl)-N'-(4-[(6,7-dimethoxy-4- 
qulnolinyl ) oxy ] phenyl } urea [47 ] 



67-Dimethoxy^-(4-aminophenoxy)quinoline (50 mg) was dissotved in toluene (3 mQ with heat. 4-butytphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroformMcetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

^H-NMR (CDCI3/CD3OD, 5OOMH2) : 8 0. 93 (m. 3H), 1. 35 (m, 2H), 1. 57 (m. 2H), 2. 57 (m, 2H). 4. 06 (s. 3H), 4. 
06 (s. 3H). 6. 49 (m, 1H). 7. 14 (m, 4H). 7. 33^-7. 62 (m. 6H). 8. 39 (m. 1 H) 
Mass spectrometry data (FD-MS, nVz) : 471 {M+) 

Example 79 

N-( 4-aminophenyl ) - N' -(4- [ ( 6, 7-dimethoxy-4" 
qiiinolinyl ) oxy] phenyl) urea [48] 



N-{4-[(6,7-Dimethoxy-4-quinolinyl)Qxy]phenyl}-N*-(4-nitro)phenylurea (111 wq) was dissolved in N.N-dimethyKor- 
mamide (7 ml), 10% palladium hydroxide-cartx>n (100 mg) was added, and the admixture was stirred at room temper- 
ature under hydrogen for 22 hours. The reaction mixture was f Otered using Celite. The f atrate was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was renrK>ved by reduced-pressure distillation to obtain 66 
mg of the title compound (yield: 63%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H), 3. 94 (s. 3H). 4. 74 (brs. 2H), 6. 43 (d. J=4. 9Hz. 1 H). 6. 52 (d. J=^. 
6H2, 2H). 7. 08 (d. J=8. 6Hz, 2H). 7. 16 (d, J=9. 2Hz. 2H). 7. 38 (s. 1H). 7. 51 (s, 1H). 7. 55 (d. J=9. 2H2. 2H), 8. 14 
(s, 1H), 8. 45 (d. J=4. 9H2, 1H). 8. 61 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M*) 

Example 80 

N-(4-Acetylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolinyl ) oxy] phenyl) urea [49] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 mO with heat. 4-acetylpherYyl iso- 
cyanate (210 mg) was added, and the admixture was refluxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 50 mg of the title 
compound (yield: 64%). 

^H-NMR (CDaa/CDgOD, 500MHz) : 6 2. 59 (S. 3H). 4. 07 (s. 3H), 4. 07 (s. 3H). 6. 50 (d. J=5. 5Hz. 1H). 7. 17 (d. 
J=8. 5Hz. 2H), 7. 36 (s. 1H). 7. 58 (s. 1H), 7. 58 (d. J=8. 5Hz. 2H). 7. 60 (d. J=8. 5Hz. 2H), 7. 94 (d. J=8. 5Hz, 2H), 
8.40(d.J=5.5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 457 (M+) 



54 



EP0860 433A1 

Example 81 

N-{4- [ ( 6, 7 -Dimethoxy-4-quinolinyl )oxy] phenyl }-N' - ( 4- 
phenoxyphenyl ) urea [ 50 ] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat. 4-phenoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 55 mg of the title com- 
pound (yield: 60%). 

^H-NMR (CDCI3/CD3OD, 500MHz) : 64. 46(s. 3H), 4. 46(s. 3H), 6. 51 (m. 1H), 6. 98-7. 62 (m. 15H). 8. 40 (m, 1H) 
Mass spectrometry data (FD-MS. nVz) : 507 (M+) 

Example 82 

N-( 4-Isopropylphenyl )-N'-(4-[(6, 7 - di me t hoxy- 4 - 
quinolinyl)oxy] phenyl} urea [51] 



6.7-Dimethoxy-4-(4-arranophenoxy)quinoline (51 mg) was dissolved in toluene (3 mQ with heat 4-tsopropy^henyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 26 mirujtes. Ihe resulting residue was puri- 
fied by colunvi chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 70 mg of the titie com- 
pound (yield: 90%). 

^H-NMR (CD3OD, 500MHz) : 5 1 . 18 (d. J=6. 7Hz, 6H). 2. 82 (m. 1H), 3. 97 (s. 3H). 4. 01 (s. 3H), 6. 37 (d, J=5. 5Hz, 
1H), 7. 04 (d, J=8. 5Hz, 2H), 7. 11 (d, J=8- 5Hz, 2H). 7. 25 (d, J=8. 5Hz, 2H), 7. 26 (s. IH). 7. 38 (S. 1H), 7. 41 (d. 
J=:9. 2Hz, 2H), 7. 54 (s, IH), 7. 82 (s, 1H), 8. 03 (s, 1H). 8. 42 (d. J=5. 5Hz, IH) 
Mass spectrometry data (FD-MS. nVz) : 457 (M+) 

Exanple 83 

N- ( 4"Trif luoromelrhylphenyl ) -N ' - {4- [ ( 6 ^ 7-dlmethoxy-4- 
quinolinyl )oxy] phenyl} urea [52] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heal. 4-trrftuoFomethyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 10 minutes. The separated crystals 
were fStered and washed with toluene to obtain 77 mg of the titie compound (yield: 88%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 05 (s. 3H). 4. 05 (s, 3H). 6. 52 (d. J=5. 5Hz. IH), 7. 18 (d. J=9. 2Hz, 2H), 7. 36 (s. 
IH). 7. 56 (s, 1H), 7. 59 (d. J=8. 6Hz. 2H). 7. 62 (d. J=8. 6Hz, 2H). 7. 63 (s, IH). 8. 40 (d. J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS. m/z) : 483 (M+) 

Example 84 

N-(4-n-Butylphenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl )oxy 3 phenyl }urea [147] 



6,7-Dimethoxy-4-(2naminophenoxy)quinoline (56 mg), which was obtained, analogously to ExampI 49. by reduc- 
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ing 6 J-dimethoxy-4-(2-n*rtrophenoxy)quinol'tne obtained in the sam manner as described In Example 48, except that 
2-nitrophenol was used in plac of 4-nftrophenol. was dissolved in toluene (3 mQ with heat 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 45 mg of the title compound (yield: 50%). 

^H-NMR (CDQa. 500MHz) : 6 0. 89 (t, J=7. 3Hz. 3H). 1. 30 (m. 2H). 1. 52 (m. 2H). 2. 50 (m, 2H). 3. 90 (s. 3H). 3. 
93 (s. 3H), 6. 22 (d. J=4. 9Hz, IH). 6. 87 (d, J=7. 3Hz. 1H), 6. 96- 7. 01 (m. 4H). 7. 15 (brs, 1H), 7. 28-7. 31 (m. 
4H), 8. 12 (brs. 1 H), 8. 26 (d. J=4. 9Hz, 1 H). 8. 58 (d. J=7. 9Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 471 (M+) 

Example 85 

N-(4-n-Butylphenyl)-N'-{3-[(6,7-dxme1:hoxy-4- 
quinolyPoxy] phenyl} urea [91] 



6 J-Dimethoxy-4-(3-aminophenoxy)quinoline (51 mg), which was obtained, analogously to Example 49, by reduc- 
ing 6.7-dimethoxy-4-(3-nitrophenQxy)quinoline obtained in the same manner as descrft>ed in Example 48, except that 
3-nitrophenol was used in place of 4-nitrophenol. was dissolved in toluene (3 ml) with heat 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was reftuxed with heat for 50 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 26 mg of the title compound (yield: 32%). 

^H-NMR {CDCI3. 500MHz) : 6 0, 89 (t J=7. 3Hz. 3H). 1. 30 (m. 2H). 1. 52 (m, 2H), 2. 51 (m, 2H). 3. 95 (s. IH), 4. 
00 (s. IH). 6. 49 (d, J=5. 5Hz. IH). 6. 81 (d. J=8. OHz. IH). 7. 04 (d. J=7. 9Hz. 2H). 7. 21-7. 30 (m, 5H), 7. 37 (s. 
IH). 7. 51 (s. IH). 7. 84 (brs, 1H). 8. 24 (brs. IH), 8. 43 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 471 (M^ 

Example 86 

N-n-Butyl-N * - {4- [ ( 6 , 7-dimethoxy-4-quinolyl )oxy] phenyl} urea 
[139] 



6,7-Dimethoxy-4-(4-arrunophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, n-butyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat tor 1 4 hours. The resulting residue was purified by chro- 
matography on silica gel eluting with chloroform/acetone (10/1) to obtain 31 mg of the title compound (yield: 46%). 

^H-NMR (CDQa. 500MHz) : 6 0. 93 (t. J=7. 3Hz, 3H), 1. 37 (m. 2H), 1. 53 (m, 2H). 3. 28 (m. 2H). 4. 04 (s, 3H). 4. 
04 (s. 3H), 5. 04 (brs, IH). 6. 44 (d. J=5. 5Hz, IH). 6. 98 (brs. IH). 7. 11 (d, J=9. 2Hz, 2H), 7. 41 (s, IH). 7. 43 (d, 
J=9. 2Hz. 2H), 7. 55 (s. IH). 8. 46 (d. J=4. 9 Hz. IH) 
Mass spectrometry data (FD-MS. m/z) : 395 (M*) 

Example 87 

N-{4-r6 J-Pimethoxv-4-auinolvl)oxvlphenvl}-f4-trif luoronriethWphenyl)car^^ [1 57| 

6.7-DimethQxy-4-(4naminophenoxy)qufnoline (53 mg) arxi commercially available 4-trifluoromethanebenzoic acid 
(102 mg) were dissolved in N.N<lim6thyttormamide (3 mO. 1-ethyl-3-(3'-dimethylaminopropyI)cart)odiimide hydrochlo- 
ride (102 mg) was added, and the admixture was stirred at room temperature tor 14 hours. The reaction mixture was 
partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with ethyl acetate to obtain 32 mg of the title compound (yield: 38%). 

^H-NMR (COas, 500MHz) : 5 4. 04 (s. 3H), 4. 05 (S. 3H). 6. 48 (d. J=4. 9Hz, IH). 7. 22 (d. J=8. 5Hz. 2H). 7. 41 (s. 
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1H), 7. 55 (s, 1H). 7. 76 (d. J=8. SHz. 2H), 7. 76 (d, J=8. 6H2, 2H). 8. 02 (d. J=7. 9Hz, 2H). 8. 13 (brs, 1H), 8. 49 (d. 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 468 (M*) 
Example 88 

N-f4-f67-Dimethoxv-4Knjinolvl)oxvlDhenvl}-MHardohexvlDhefW^ fl 581 

6,7-Dimethoxy^-(4-aminophenoxy)quinoline (52 mg) and commercially availat)le 4-cyclohexylbenzoic acid (109 
mg) were dissolved in N.NKlimethytformamide (3 ml), 1-ethyl-3-(3'-dimethylamlnopropyl)cart)Odiimide hydrochloride 
(110 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was then 
purified in the same manner as desaibed In Example 51 to obtain 54 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 25^1. 86 (m, 10H). 2. 55 (m. 1H). 4. 01 (s, 3H). 4. 03 (s. 3H), 6. 46 (d. J=5- 5Hz, 
1H). 7. 16 (d. J=8. 5H2. 2H). 7. 27 (d. J=7. 9Hz, 2H), 7. 39 (s, 1H). 7. 55 (s. 1H). 7. 75 (d. J=9. 2H2, 2H). 7. 83 (d. 
J=8. 6Hz. 2H), 8. 46 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 482 (M^) 

Example 89 

N-f 3-r67-Dimethaxv^Kiuinolvltoxvlphenvl}-f4-t4xiWtohenvl)car^ [1 59] 

6.7-Dimethoxy-4-(3namtnophenQxy)quinoline (54 mg) and commerdally availat)le 4-t-txityl benzoic acid (102 mg) 
were dissolved in N.N-dimethyHonmamide (3 ml), 1-6thyt-3-(3*-dimethylaminopropyl)carbodiimide hydrochloride (106 
mg) was added, and the admixture was stin-ed at room temperature for 6 hours. The reaction mixture was then purified 
In the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

^H-NMR (CDCI3. 5OOMH2) : 5 1. 34 (s. 9H), 4. 01 (s. 3H), 4. 04 (s. 3H), 6. 55 (d. J=4. 9Hz, 1H), 6. 97 (d, J=7. 3Hz. 
1H), 7. 29-7. 68 (m. 7H). 7. 85 (d. J=7. 9Hz, 2H). 8. 48 (d. J=4. 9Hz. 1H). 8. 59 (brs, 1H) 
Mass spectrometry data (FD-MS, m/z) : 456 (M*) 

Example 90 

N-{3-f67-Dimethoxv^-quinolvl)thiotohenvn-f4-t-butvlDhenvnca^^ 

6 J-Dimethoxy-4-(3-aminophenytthio)quinoline (62 mg) and commercially available 4-t-butyl benzoic acid (109 mg) 
were dissolved in N.N-dimethylformamide (3 ml), 1-efthyl-3K3*Kiime4hylaminopropyl)cartxxJiinfiide hydrochloride (112 
mg) was added, and the admixture was stirred at room ten^ature for 25 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 54 mg of the title compound (yield: 57%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 31 (s, 9H), 4. 00 (s. 3H), 4. 01 (s, 3H), 6. 83 (d. J=4. 9Hz, 1H). 7. 20-7. 99 (m. 
9H), 8. 06 (m, 1 H), 8. 39 (d, J=4. 9H2. 1 H). 8. 60 (brs. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M^) 

Example 91 

N-f4-r6.7-Dimethoxv-4-qu inolvOthio)phem^l}-f4-biJtylphenyOcarbQxamide [1 61 ] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (62 mg) and commercially available 4-butyl benzoic acid (104 mg) 
were dissolved In N.N^imethytfonnamide (3 ml). 1-ethyl-3-(3*<JimethylanwK)propyl)caitxxliimide hydrochloride (117 
mg) was added, and the admixture was stined at room temperature for 21 hours. The reaction mixture was then purified 
in the same manner as desaibed in Example 51 to obtain 21 mg of the title compound (yield: 22%). 

^H-NMR (CDQa, 500MHz) : 6 0. 94 (t J=7. 3Hz, 3H), 1. 38 (m. 2H), 1. 63 (m. 2H). 2. 69 (t. J=7. 9Hz. 2H), 4. 03 (s. 
3H). 4. 05 (S. 3H), 6. 72 (d. J=^. 9Hz, 1H), 7. 30 (d. J=7. 9Hz. 2H), 7. 39 (s. 1H), 7. 42 (s, 1H). 7. 57 (d. J=8. 5Hz, 
2H). 7. 78 (d, J=8. 5Hz, 2H). 7. 81 (d. J=7. 9Hz. 2H), 8. 08 (s. 1H). 8. 42 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 472 (M*) 
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ExampI 92 

N- { 4 " [ 6 , 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' - ( 4- 



methoxythiophenyPurea [163] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoljne (53 mg) was dissolved in toluene (3 ml) with heat, 4-methylthiophenyl 
isocyanate (0.2 mQ was added, and the admixture was refluxed with heat for 8 minutes. Ihe separated crystals were 
filtered arxl washed with toluene to obtain 62 mg of the title compound (yield: 76%). 

^H-NMR {DMSO<l6, 500MHz) : 6 2. 44 (s, 3H). 3. 94 (s. 3H). 3. 95 (s, 3H), 6. 44 (d. J=4. 9Hz, 1H), 7. 19 (d. J=9. 
2Hz. 2H), 7. 23 (d, J=8. 5Hz. 2H), 7. 38 (s, 1H), 7. 44 (d, J=9. 2H2. 2H). 7. 52 (s. 1H). 7. 58 (d, J=8. 6Hz. 2H), 8. 46 
(d. J=4, 9Hz. 1H), a 70 (s. 1H). 8. 79 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 461 (M^) 

Example 93 

N-( 3-Ethoxycarbonylphenyl )-N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl }urea [164] 



6,7-Dtmethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) wrth heat. 3-ethoxycartx>nyl- 
phenyl ^ocyanate (284 mg) was added, and the adn^xture was relkixed with heat lor 1 hour. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to otjtain 18 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3. 500MHz) : 8 1. 38 (m. 3H), 3. 98 (s. 3H). 4 05 (s. 3H). 4. 35 (m, 2H). 6. 45 (d. J=5. 5Hz. 1H), 7. 
12 (d. J=9. 2Hz. 2H). 7. 40 (s. 1 H). 7. 47 (d. J=9. 2Hz, 2H), 7. 47 (d. J=8. 6Hz, 2H), 7. 58 (s. 1 H), 7. 96 (d, J=9. 2Hz, 
2H). 8. 05 (S. 1H). 8. 17 (s, 1H), 8. 47 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 487 (M^) 

Example 94 

N-(4-Chlorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl) oxy] phenyl) urea [165] 



6.7-Dimethoxy-4-(4naminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, 4-chlorophenyl iso- 
cyanate (0.2 mO was added, and the admixture was refluxed with heat for 1 hour. The separated crystals were filtered 
and washed with toluene to obtain 43 nrig of the title compound (yield: 55%). 

^ H-NMR (DMSOde. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s, 3H), 6. 44 (d. J=5. 5Hz, 1 H). 7. 20 (d. J=:9. 2Hz. 2H). 7. 32 
(d. J=8, 5Hz. 2H). 7. 38 (s. 1H). 7. 49 (d. J=9. 2Hz. 2H). 7. 51 (s. 1H). 7. 58 (d, J=9. 2Hz. 2H). 8. 46 (d. J=4. 9Hz. 
1H), 8. 83 (brs. 1H), 8. 83 (brs. 1H) 

Mass spectrometry data (FD-MS. nVz) : 449 (M+). 451 (M++2) 
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Example 95 

N- ( 2 -Isopropylphenyl )"N'-{4-[(6, 7 -di met hoxy- 4 - 
quinolyl ) oxy ] phenyl ) urea [166] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (44 mg) was dissolved in toluene (5 ml) with heat, 2-isopropy^henyl 
Isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 80 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 14 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1 . 21 (m. 6H). 3. 21 (m. 1H), 4. 04 (s, 3H), 4. 04 (s, 3H), 6. 42 (m. 1H). 6. 63 (m, 1 H). 

7. 09-7. 55 (m, 1 1 H), 8. 46 (m. 1 H) 

Mass spectrometry data (FD-MS. nVz) : 457 {M*) 

Example 96 

N-{4" [ ( 6 , 7 -Dimethoxy- 4 -quinolyl )oxy] phenyl }-N ' -phenylurea 
[167] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, phenyl isocyanate 
(0^ ml) w^ added, and the admixture was refluxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting witii chloroform/acetone (10/1) to obtain 21 mg of the titie compound (yield: 
41%). 

^H-NMR (CDCI3, 5OOMH2) : 64. 04 (s. 3H). 4. 04 (s. 3H), 6. 61 (m, IKQ. 7. 05 (m, 1H), 7. 36-7. 44 (m, 10H), 7. 99 

(s, 1H). 8. 31 (s, 1H), 8. 36 (m, 1H) 

Mass spectrometry data (FD-MS. nrVz) : 431 (M^) 

Example 97 

N-{4- [ ( 6, 7 -Dimethoxy- 4 -quinolyl )oxy3 phenyl } -N ' -( 2- 
nitrophenyl )urea [168] 



6,7-DimethQxy-4-(4-arnnophenoxy)quinoline (83 mg) was dissolved In toluene (8 ml) with heat, 4-nitrophenyl iso- 
cyar^te (370 mg) was added, and the admixture was refluxed with heat for 40 minutes. The deposited crystals were 
filtered and washed with toluene to obtain 58 mg of the title compound (yield: 4S%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 46 (d. J=5. 5Hz. 1H). 7. 22 (m, 1H). 7. 23 (d. J=9. 
2Hz. 2H). 7. 38 (s. 1H). 7. 51 (s, IH), 7. 62 (d. J=9. 2Hz. 2H). 7. 71 (m. 1H). 8. 11 (m, 1H), 8. 31 (m, 1H), 8. 46 (d. 
J=5. 5Hz. 1 H). 9. 62 (s. IH), 9. 96 (s, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 460 (M") 
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-Aminophenyl )-N ' - {4-[ ( 6, 7 



Example 98 
N- ( 2 



quinoly 1 ) oxy ] phenyl } urea [169] 



-diinethoxy-4- 



N-{4-[(67-Dimethoxy-4<iuinolyl)oxylphenyl}-N'-(2-nrtrophenyl)urea (42 mg) was dissolved in fM.N<limethylforma- 
mide/ethyf acetate (12 ml/6 ml), 20% palladium hydroxide-carbon (70 mg) was added, and the admixture was stirred at 
room temperature under hydrogen for 3 hours. The reaction mixture was filtered using Celite, after which the filtrate was 
washed with brine and then dried with anhydrous sodium sulfate. TTie solvent was removed by reduced-pressure distil- 
lation to obtain 39 mg of the title compound (yield: 100%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s, 3H). 4. 77 (brs. 2H). 6. 44 (d. J=5. 5Hz, 1H), 6. 58 (m. 1H). 
6. 75 (m, 1H). 6. 85 (m, 1H), 7. 18 (d, J=8. 5Hz, 2H). 7. 34 (m. 1H), 7. 38 (s. 1H). 7. 52 (s. 1H), 7. 58 (d, J=9. 2Hz. 
2H). 8. 29 (s. IH). 8. 46 (d. J=4. 9Hz. 1H). 8. 92 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M^) 

Example 99 

N-{4 - [ ( 6, 7-Dimethoxy-4-quinolyl)oxy] phenyl)-N ' -( 3- 
nitrophenyl )urea [170] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (83 mg) was dissolved in toluene (6 ml) with heat, 3-nitrophenyl iso- 
cyanate (384 mg) was added, and the admixture was ref luxed with heat for 40 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with cttlorofbrnVacetone (10/1) to otjtain 44 mg of the title 
compound (yield: 34%). 

^H-NMR (DMSO-de, 500MHz) : 6 3. 99 (S, 3H), 4. 04 (s, 3H). 6. 43 (d, J=4. 9Hz. IH). 7. 10 (d, J=9. 2Hz. 2H). 7. 38 
(m. 2H), 7. 47 (d. J=8. 6Hz, 2H), 7. 57 (s. IH), 7. 81 (m. 2H), 8. 19 (s, IH), 8. 31 (s. IH). 8. 46 (d, J=4. 9Hz, 1 H). 8. 
59 (s. IH) 

Mass spectrometry data (FD-MS. mfz) : 460 (M^) 
Example 100 

N- {4- [ ( 6 , 7-Dimet:hoxy-4-quinolyl ) oxy] phenyl } -N ' -octylurea 
[171] 



6.7-DimetlK>xy-4-(4-aminophenoxy)qutnoline (51 mg) was dissolved in toluene (5 ml) with heat octyl ^ocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 2 hours. The resulting residue was purified t>y column 
chromatography on silica gel eluting with chlorDfornVacetone (10/1) to obtain 32 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 87 (m, 3H). 1 . 26-1 . 30 (m, 10H). 1 . 53 (m. 2H). 3. 27 (m, 2H), 4. 03 (s. 3H). 4. 03 
(s. 3H). 5. 04 (m. IH), 6. 44 (d. J=5. 5Hz. IH). 6. 97 (s. IH). 7. 10 (d. J=8. 6Hz. 2H), 7. 41 (s. IH). 7. 42 (d, J=8. 
6Hz. 2H). 7. 55 (s. IH), 8. 46 (d. J=4. 9Hz. IH) 
Mass spectrometry data (FD-MS, m/z) : 451 (M^) 
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Exampl 101 

N-(3-Aminophenyl)-N'-{4-[(6,7-dimethoxy-4- 



quinolyl)oxy] phenyl} urea [172] 



N-{4-[(6,7-Dimethoxy-4K|uinolyOoxy]phenyl}-N'-(3-nrtrophenyl) (28 mg) was dissolved in N,N<fimethytfbrma- 
10 mide/ethyl acetate (5 ml/2.5 ml). 20% palladium hydroxide-cartxxi (97 mg) was added, and the admixture was stirred 
at rcx>m temperature under hydrogen for 3 hours. The reaction mixture was filtered using Celite, the filtrate was washed 
with brine and then dried with anhydrous socfium sulfate. The solvent was then removed by reduced-pressure distillation 
to obtain 13 mg of the title compound (yield: 51%). 

75 ^H-NMR (CDCI3. 5OOMH2) : 6 4. 02 (s, 3H). 4. 03 (s. 3H), 6. 41 (m. 1H). 6. 41 (d. J=5. 5Hz. 1H). 6. 61 (m. 1H). 6. 
90 (s. 1H). 7. 05 (m. 1H). 7. 09 (d, J=8. 5Hz. 2H). 7. 40 (S, 1H). 7. 43 (m, IH). 7. 47 (d. J=8. SHz, 2H), 7. 55 (s, 1H), 
8. 03 (s, 1 H), 8. 44 (d, J=5. SHz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M^) 

20 Example 102 

N-Allyl-N ' -{4- [ ( 6, 7-diinethoxy--4-quinolyl )oxy] phenyl}urea 
[1733 ~~ ~~ 

25 



6,7-Dimethoxy-4-(4^minophenoxy)quinoline (50 mg) was dissolved in N,N-dimethyHbrmamide (5 ml), allyl isocy- 
anate (0.2 ml) was added, and the admixture was stirred at 80 °C for 15 hours with heat. W^ter was ^ed to the reac- 
30 tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed with brine and 
then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 61 mg of 
the title compound (yield: 96%). 

35 ^H-NMR {CDCI3. 500MHz) : 6 3. 90 (m, 2H). 4. 03 (s, 3H). 4. 03 (s. 3H), 5. 12 (d. J=10. 4Hz. 1 H). 5. 23 (d, J=17. 
7Hz, 1 H). 5. 62 (s. 1 H), 5. 88 (m, 1 H), 6. 41 (d. J=4. 9Hz. 1 H), 7. 08 (d. J=8. 5, 2H), 7. 39 (s, 1 H). 7. 44 (d, J=8. 5Hz. 
2H). 7. 54 (s. 1H). 7. 75 (s. 1H). 8. 44 (d. J=:5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 379 (M^) 

40 Example 103 

N- { 4- [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy ] phenyl } -N ' - ( 1-naph* 
t:hyl)urea [174] 

46 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat 1-naphthyl isocy- 
anate (0.2 mQ was added, and the admixture was r^luxed with heat for 20 minutes. The resulting residue was purified 
so by column chromatography on silica gel eluting with chlorotorm/^cetone (10/1) to obtain 41 mg of the title compound 
(yield: 52%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 95 (s, 3H). 3. 95 (s. 3H). 6. 45 (d. J=5. 5Hz. 1H), 7. 21 (d. J=9. 2Hz. 2H). 7. 38 
(s, 1H), 7. 46^7. 65 (m, 7H), 7. 92-8. 15 (m. 3H), 8. 46 (d, J=4. 9Hz. 1H). 8. 80 (s. 1H). 9. 20 (s. 1H) 
55 Mass spectrometry data (FD-MS, m/z) : 465 (M^) 
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Example 104 

N - ( 2-Biphenyl )-N' - (4 - [ ( 6. 7-diinethoxy-4- 
quinolyPoxy 3 phenyl) urea [175] 



6 J-Dimethoxy-4-(4-arninophenoxy)quinoltne (52 mg) was dissolved in toluene (5 m!) with heat, 2-biphenyl isocy- 
anate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The resulting residue was purified 
by column chroniatography on silica gel eluting with chloroform/acetone (10/1) to obtain 56 nig of the title compound 
(yield: 64%). 

^H-NMR (CDQa. 500MH2) : 6 3. 97 (s. 3H). 4. 04 (s. 3H). 6. 35 (d, J=5. 5Hz. 1H), 6. 96 (s. 1H), 7. 40 (d, J=9. 2Hz, 
2H). 7. 14^7. 39 (m, 11H), 7. 54 (s, 1H), 7. 89 (brs, 1H). 8. 08 (d. J=8. 6H2. 1H). 8. 33 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 491 (M*) 

Example 105 

N-(4-Ethylphenyl)-N'-{4-[(6,7-dimethoxy~4- 
quinolyl )oxy] phenyl) urea [188] 



6.7-Dimethoxy-4-(4-aminophenoxy)c{uinoline (51 mg) was dissolved in toluene (5 ml) with heat 4-ethylphenyl iso- 
cyanate (0.2 rrS) was added, and the admixture was ref luxed with heat for 90 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chlorofbrmAacetone (10/1) to obtain 42 mg of the title compound 
(yield: 56%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 18 (m. 3H), 2. 58 (m. 2H). 3. 99 (s. 3H). 4. 02 (s, 3H), 6. 39 (d. J=5. 5Hz, 1H). 7. 
07 (d, J=9. 2Hz. 2H). 7. 1 1 (d. J=7. 9Hz, 2H), 7. 25 (d. J=8. 5Hz, 2H), 7. 40 (s. 1H). 7. 42 (d. J=:8. 5Hz, 2H), 7. 55 
(S, 1H). 7. 60 (S. 1H). 7. 81 (S. 1H), 8. 43 (d, J=4. 9H2. 1H) 
Mass spectrometry data (FD-MS. m/z) : 443 (M^ 

Example 106 

N-Benzoyl-N ' - {4- [ ( 6 , 7-diinethoxy-4-quinolyl )oxy] phenyl )urea 
[1B9] 



6,7-DlmetfKixy-4-(4-aminophenaxy)qulnollne (52 mg) was dissolved in toluene (5 ml) with heat, benzoyl isocyanate 
(0.2 mO was added, and the admixture was relkixed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 1 1 mg of the title compound (yield: 
15%). 

^H-NMR (CDQa. 500MHz) : 6 4. 06 (s, 3H). 4. 07 (s. 3H). 6. 49 (d. J=4. 9Hz. 1 H). 7. 20 (d. J=9. 2Hz. 2H). 7. 43 (s. 
1H). 7. 54 (m. 2H). 7. 58 (S. 1 H), 7. 65 (m. 1H), 7. 71 (d. J=9. 2Hz, 2H). 8. 04 (d. J=7. 9Hz. 2H), 8. 50 (d, J=5. 5Hz. 
1H). 9.53(s. 1H). 11.04(s. 1H) 
Mass spectrometry data (FD-MS, nVz) : 443 (M*) 



62 



EP0860 433A1 

Example 107 

N-Ethoxycarbonyl-N' -{4-[ ( 6 , 7-Dimethoxy-4- 
quinolyl )oxy]phenyl)urea [ 190] 



6.7-Dimethoxy^-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, ethoxycart>onyf iso- 
10 cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chlaoform/acetone (10/1) to obtain 20 mg of the title conrtpound 
(yield: 28%). 

^H-NMR (CDQa. 500MHz) : 6 1. 37 (t, J=7. 3Hz. 3H). 4. 10 (s. 3H). 4. 17 (s. 3H). 4. 31 (q, J=7. 3Hz. 2H), 6. 70 (d. 
15 J=6. IHz. 1H). 7. 20 (d. J=a 6Hz, 2H). 7. 64 (s. 1H). 7. 72 (d. J=9. 2H2. 2H). 8. 12 (s. 1H). 8. 50 (d. J=6. 7H2. 1H), 
10.08(s. 1H) 

Mass spectrometry data (FD-MS, nVz) : 41 1 (M+) 
Example 108 

20 

N"{4- [ ( 6 , 7 - Dimethoxy~4"quinolyl )oxy] phenyl }-N ' - ( 2- 
me thy Ipheny 1 ) urea [56] 

25 

6,7-DimethQxy-4-(4namanophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, 2-methy^enyl 
isocyanate (0.2 ml) was added, and tfie admixture was ref luxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 61 nr>g of the title com- 
30 pound (yield: 82%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 20 (s, 3H), 4. 00 (s. 3H), 4. 03 (s. 3H). 4. 31 (q, J=7. 3Hz, 2H). 6. 40 (d. J=5. 5H2, 
1 H). 7. 05-7. 20 (m, 6H). 7. 39 (s, 1 H). 7. 42 (d. J=8. 5Hz, 2H). 7. 55 (s. 1 H). 7. 60 (d, J=7. 9Hz, 2H), 7. 80 (s, 1 H), 
8.45(d. J=5.5Hz. 1H) 
35 Mass spectrometry data (FD-MS, nVz) : 429 (M+) 

Example 109 

^ N-{4 - [ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl } -N * -(3- 

met hy Ipheny 1) urea [55] 



45 6,7-Oimethoxy-4-(4-aminophenoxy)quinoline (51 mg) wbs dissolved in toluene (5 ml) with heal, 3-methytphenyl 
isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title com- 
pourxi (yield: 56%). 

so 1 H-NMR (CDQa, 500MHz) : 6 2. 32 (s. 3H), 4. 02 (s, 3H), 4. 04 (s. 3H). 6. 43 (d, J=5. 5Hz, 1 H), 6. 93 (d, J=7. 3Hz, 
1H), 7. 10-7. 22 (m, 6H), 7. 41 (s. 1H), 7. 44-7. 47 (m. 3H). 7. 56 (s, 1H). 8. 46 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, mfe) : 429 (M*) 
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Example 110 

Nr ( 2-Fluorophenyl )"N'-{4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl) urea [60] 



67-Dimethoxy-4-(4naminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat. 2-f luorophenyt iso- 
w cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroformMcetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

^H-NMR {CDCI3, 500MHz) : 6 4. 01 (s. 3H), 4. 04 (s. 3H, 6. 44 (d, J=5. 5Hz, 1 H), 6. 97^ 7. 04 (m. 2H). 7. 10-7. 12 
15 (m, 3H), 7. 42 (s. 1 H). 7. 49 (d. J=9. 2H2. 2H). 7. 57 (s. 1 H). 7. 73 (s. 1 H). 8. 1 7 (m. 1 H). 8. 35 (s. 1 H). 8. 48 (d. J=5. 
5H2, 1H) 

Mass spectrometry data (FD-MS. m/z) : 433 (M^) 
Example 111 

20 

N-{4-[( 6^ 7-Dimethoxy-4-quinolyl ) oxy] phenyl }-N' -propylurea 
[1943 

25 

6,7-DimethQxy-4-(4naminophenoxy)quino!ine (54 mg) was dissolved in N.N-dimethylformamide (3 ml), propyl iso- 
cyanate (0.2 ml) was added, and the admixture was stirred at 80 ^'C for 24 hours. W^ter was added to the reaction mix- 
ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
30 with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 59 mg of the titte com- 
pound (yield: 84%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 93 (m, 3H). 1 . 55 (m, 2H). 3. 24 (m. 2H). 4. 02 (s, 3H). 4. 02 (5. 3H), 5. 47 (t J=5. 
35 5Hz. 1 H). 6. 41 (d, J=4. 9Hz. 1 H). 7. 08 (d, J=8. 5Hz. 2H). 7. 39 (s. 1 H). 7. 43 (d. J=9. 2Hz. 2H). 7. 55 (s. 1 H). 7. 60 
(brs. 1H). 8. 44 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 381 (M*^) 

Example 112 

40 

N-{4-[(6^ 7 -Dimethoxy- 4 -quinolyl ) oxy] phenyl } ' - ( 4 - 
phenylcarbonyl phenyl ) urea [195] 

45 

6,7-Dimethoxy-4-(4^amincphenQxy)quinoline (54 mg) was suspended in toluene (5 ml), triphosgene (53 mg) was 
added, arxl the admixture was refluxed with heat for 20 minutes. 4-Aminot}enzophenone (85 mg) was added to the 
reaction mixture, and the adniixture was refluxed for 1 hour with heat. After the addition of aqueous sodium hydrogen 
50 cart)onate. the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed wHh 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the 
resulting residue was purified t)y column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
19 mg of the titte compound (yield: 21%). 

55 ^H-NMR (CDQa. 500MHz) : 6 4. 01 (s, 3H), 4. 04 (s. 3H). 6. 44 (d, J=4. 9Hz. 1 H), 7. 12 (d. J=9. 2Hz, 2H), 7. 41 (s. 
IH), 7. 46-7. 80 (m. 12H). 8. 14 (s. 1H). 8. 30 (s. 1H). 8. 47 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 519 (M^) 
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N-Hexyl-N' -(4- [ ( 6, 7-dimethoxy-4-quinolyl )oxy]phenyl)urea 
[1963 """" ~ ■ 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in N.NKjimethylformamide (3 ml), hexyl isocy- 
anate (0.2 ml) was added, and the admixture was stirred at 60 ""C for 15 hours. After the addition of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with kxine and dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

^H-NMR (CDQa. 500MHz) : 8 0. 85 (m. 3H). 1. 25^1. 47 (m. 6H), 1. 50 (m. 2H). 3. 26 (q. d=6. 7Hz. 2H). 4. 02 (s. 
3H). 4 02 (s. 3H). 5. 68 (brs. 1H). 6. 40 (d. J=5. SHz. 1H). 7. 07 (d. J=9. 2H2. 2H). 7. 39 (s. 1H). 7. 44 (d. J=9. 2Hz. 
2H). 7. 55 (S, 1H), 7. 94 (s. 1H). 8. 43 (d. J=4. 9H2. 1H) 
Mass spectrometry data (FD-MS. m^) : 423 (M^) 

Example 114 

N-( 5-Indanyl ) - N * -(4- [ ( 6, 7-dimethoxy-4- 
quinolyl)oxy 3 phenyl) urea [197] 



6.7-Dimethoxy-4-(4-anf«nophenoxy)quinoline (51 mg) was suspended in toluene (5 mQ, triphosgene (54 mg) was 
added, and the admixture was ref luxed with heat for 1 2 minutes. 4-Aminolndan (36 mg) was added, and the admixture 
was ref luxed with heat for 36 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture 
was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation and tiie resulting residue was purified by col- 
umn chromatography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 13 mg of the titie compound (yield: 
16%). 

^H-NMR (COaa. 500MHz) : 6 2. 04 (m, 2H), 2. 82-2. 86 (m. 4H). 4 01 (s. 3H). 4. 03 (s, 3H). 6. 40 (d. J=5. 5H2. 
1H). 7. 03 (m, 1H). 7. 08 (d, J=8. 5Hz. 2H). 7. 13 (m, IH). 7. 32 (s. 1H). 7. 40-7. 57 (m. 6H). 8. 44 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 455 (M+) 

Example 115 

N-( 3, 4-Dimethoxyphenyl )"N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl)Qxy 3 phenyl }urea [1983 



3.4-Dimethoxyaniline (42 mg) was dissolved in toluene (5 ml), trphosgene (24 mg) was acMed. and the admixture 
was refluxed witti heat for 22 minutes. 6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the adcfition of aqueous sodium hydrogen cart)onate, the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was tiien washed wrtti brine and dried 
witii anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting witti chloroform/acetone (10/1) to obtain 15 nig of the title com- 
pound (yield: 18%). 

^H-NMR (CDCI3, 500MHz) : S 3. 84 (s. 3H). 3. 85 (s. 3H). 4 01 (s, 3H). 4. 04 (s. 3H). 6. 43 (d. J=4. 9H2, IH). 6. 
75-6. 80 (m. 2H). 7. 10 (d, J=9. 2H2. 2H). 7. 16 (s. IH). 7. 38 (s. IH). 7, 41 (s. IH). 7. 45 (d. J=8. 5Hz, 2H). 7. 56 



65 



EP0860 433A1 



(S. 1H), 7. 59 (s, 1H). 8. 46 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M+) 

Example 116 

N-(3,4-Et:hylenedioxyphenyl)-N' -{4-[ ( 6, 7-dimethoxy-4- 
quinolyl)oxy 3 phenyl} urea [199] 

3.4-EthylenediC3Kyaniline (80 mg) was dissolved in toluene (5 ml), triethylamine (0.5 ml) and then triphosgene (50 
mg) were added, and the admixture was refluxed with heat for 1 hour. 6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (52 
mg) was added, and the admixture was refluxed with heat for 100 minutes. After the addition of aqueous sodium hydro- 
gen cartx}nate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with txine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the title confipound (yield: 74%). 

^H-NMR (DMSO-de, 500MHz) : S 3. 94 (s. 3H). 3. 94 (s, 3H). 4. 19-4. 21 (m, 4H). 6. 43 (d. J=4. 9Hz. 1 H). 6. 74-^6. 
78 (m, 2H). 7. 09 (s. 1H). 7. 17 (d. J=9- 2Hz. 2H). 7. 37 (s. 1H). 7. 51 (s. 1H). 7. 56 (d. J=8. 5Hz, 2H), 8. 45 (d. J=4. 
9Hz, 1H), 8. 47 (s, 1H), 8. 69 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 473 (M*) 

Example 117 

N-Met:hyl-N-{4-[ ( 6^ 7-dimethoxy-4-quinolyl )oxy] phenyl} -N 4- 
methoxyphenyl ) urea [ 200] 

Formic add (0.13 ml) was added to acetic anhydride (0.27 mO» and tfie admixture was stirred at 60 ''C for 2 hours. 
A solution of 6,7-Dimethoxy-4-(4-aminophenaxy)quirK>line (303 mg) in tetrahydrof uran (8 ml) was added to the reaction 
mixture, and the admixture was stirred at room temperature for 45 rrunutes. After the addition of aqueous sodium hydro- 
gen cartxMDate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried with anhydrous sodium sulfate. The solvent was renrx>ved by reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
327 mg of 6,7-dimethGKy-4-(4-formytaminophenQxy)quinoline. 

6,7-Dimethoxy-4-(4-formylaminophenQxy)quinoline (317 mg) thus obtained was dissolved in tetrahydrofuran (9 ml)> 
lithium aluminum hydride (181 mg) was added, and the admixture was stirred at room temperature for 2 hours. After tiie 
acklttion of aqueous anvrmium chloride, the reaction mixture was extracted 2 times witii ethyl acetate, and the organic 
layer was then washed with brine arKi dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure cfistillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/acetone (10/1) to obrtain 239 mg of 6,7-dimethoxy-4-(4-melhylaminophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-methylaminophenoxy)quinoline (49 mg) thus obtained was dissolved in toluene (5 mO wHh 
heat, 4-methQxyphenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 12 hours. The 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to otjtain 
47 mg of tiie titie conr^pound (yield: 51%). 

^H-NMR (GDCI3, 5OOMH2) : 6 3. 38 (s, 3H), 3. 77 (s. 3H), 4. 05 (s, 3H). 4. 06 (s. 3H). 6. 14 (brs. 1H). 6. 59 (d. J=5. 
5Hz. 1H). 6. 82 (d. J=9. 2Hz, 2H). 7. 21 (d, J=9- 2Hz, 2H). 7. 29 (d, J=9. 2Hz. 2H), 7. 44 (d. J=8: 6Hz. 2H). 7. 45 (s. 
1H), 7. 52 (s. 1H). 8. 55 (d, J=5. 5H2. 1H) 
Mass spectrometry data (FD-MS. nrt/z) : 459 (M^) 
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Example 118 

N--Methyl-N-phenyl-N'-{4-[(6.7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [201] 



6,7-DimefthQxy-4-(4nanriinophenoxy)quinoline (72 mg) was suspended in toluene (7 ml), triphosgene (52 mg) was 
added, and the admixture was reftuxed with heat for 3 hours. N-Methylaniline (0.05 ml) was added to the reaction mix- 
ture, and the admixture was reftuxed Ibr 1 hour with heat After the addition of aqueous sodium hydrogen cartx>nate, 
the reaction mixture was extracted 2 times with ethyt acetate, and the organic layer was then washed with brine and 
dried with anhydrous sodium sulfate. The solvent was renxived t>y reducedixessure distillation and tiie resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 48 mg of the 
titie compound (yield: 46%). 

^H-NMR (CDQa. 500MH2) : 6 3. 37 (s. 3H). 4. 04 (s, 3H). 4. 04 (s. 3H). 6. 32 (bre, 1H). 6. 41 (d. J=4. 9Hz, 1H). 7. 
07 (d. J=9. 2Hz. 2H), 7 37-7. 53 (m, 8H), 7. 54 (s. 1H). 8. 45 (d, J=5. 5H2, 1H) 
Mass spectrometry data (FD-MS. vnfz) : 429 [fA*) 

Example 119 

N-Methyl-N- ( 4-methoxyphenyl ) ' -methyl ' -{4- [ ( 6,7- 
dimethoxy- 4 -quinolyl )oxy] phenyl) urea [202] 



N-(4-Metiiaxyphenyf}-N'-{4-[(6,7-dimethQxy-4-quinofyl)oxy]phenyl}urea (99 mg) was dissolved in N.N-dimetfiyKbr- 
mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes, 
methyl iodide (0.03 mQ was added, and the admixture was stirred at the same temperature for 1 hour. After the adcfition 
of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer 
was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed t>y recfajced-pressure 
distillation and ttie resulting residue was purified by column chromatography on silica gel eluting with chloroform/ace- 
tone (10/1) to obtain 91 mg of the titie compound (yield: 87%). 

^H-NMR (COag. 500MHz) : S 3. 23 (s. 3H). 3. 24 (s, 3H), 3. 75 (s, 3H). 4. 05 (s. 3H). 4. 06 (s. 3H), 6. 27 (d, J=5. 
5H2. 1H), 6. 69 (d. J=8. 5Hz. 2H). 6. 81 (d. J=9. 2Hz. 2H). 6. 89 (d. J=9. 2Hz. 2H). 6. 91 (d. J=9. 2H2. 2H). 7. 42 (s. 
1H). 7. 51 (S. 1H). 8. 53 (d. J=4. 9H2. 1H) 
Mass spectrometry data (FD-MS. m/z) : 473 (M"^) 

Example 120 (Reference Example) 

3.4-Dlchlorophenvl 4-fnetfioxvphenyl ketone 

To commercially available rvtromettiane (10 ml) were added commercially available anisole (1 .081 g). commercially 
available 3,4-dichlorobenzoyl chloride (2.095 g) and commercially available yttert>ium(lll) trifluoromethanesuKonate 
(620 mg), and the admixture was stin-ed at 60 ''C for 8 hours. The reaction mixture was partitioned between water arvf 
chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent t^y 
recfajced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting witti 
hexane/ethyl acetate to obtain 270 mg of the titie compound (yield: 10%). 

^H-NMR (CDCI3, 500MHz) : 63. 90 (s. 3H). 6. 98 (d. J=9. 21^. 2H). 7. 56 (s. 1H). 7. 58 (d. J=1. 8Hz, 1H). 7. 79 (d. 

J=9. 2Hz. 2H). 7. 84 (d. J=1. 8H2. 1H) 

Mass spectrometry data (FD-MS. m/z) : 280 (M+). 282 (M*+2) 
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Example 121 (Reference Example) 
3.4-Dichlorophenvi 4- hvdroxvDhenvl ketone 

5 3,4-Dichk>rophenyl 4-methoxyphenyl ketone (235 nng) obtained in Example 1 20 was dissolved in dichloroniethane 
(2 ml), a solution of 1 .0 M tx}ron tribromide in dichloromethane (7 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature for two days. The reaction mixtia'e was then poured into ice water and partitioned 
between water and chloroform. Ihe chforoform layer was dried with anhydrous magnesium sulfate. After reriKDving the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 

10 Ing with hexane/ethyl acetate to obtain 1 73 mg of the titie compound (yiekJ: 77%). 

^H-NMR (DMSOdg, 500MHz) : 6 6. 91 (d. J=8. 5Hz, 2H). 7. 62 (dd. J=1. 8, 8. 6Hz, 1H). 7. 68 (d, J=8. 5Hz, 2H). 7. 
80 (d. J=7. 9H2. 1H), 7. 85 (d, J=1. 8H2, 1H), 10. 55 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 266 (M+)^ 268 (M*+2) 

15 

Exanrple 122 

(4-r(6.7-Dimethoxv-4-Quinolyl)oxy]phenvi}(3.4-dichlorophenyflmethanone [1 77] 

20 UrxJer argon, 3,4-dichlorophenyt 4-hydrQxyphenyl ketone (154 mg) obtained in Example 121 and 4-dimethytamj- 
r>opyridtne (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4- 
Chk)ro-6,7-dimethQxyqutnoline (129 mg) was added, and the admixture was refluxed with heat for 21 hours. TTie reac- 
tion mixture was partitioned between saturated aqueous sodium hydrogen cartx)nate and chloroform, the chforoform 
layer was then dried with anhydrous magnesium sulfate. After renxTving tiie solvent by reduced-pressure distillation, the 

25 resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 81 
mg of the title compound (yieki: 31%). 

^H-NMR (CDQa. 500MHz) : 5 4. 03 (s, 3H), 4. 07 (s, 3H), 6. 68 (d. J=5. 5Hz, 1 H), 7. 28 (d, J=8. 5Hz, 2H), 7. 46 (s. 
1 H), 7. 47 (s, 1 H). 7. 60 (d, J=8. 5Hz. 1 H). 7. 66 (dd. J=1 . 8, 8. 6Hz, 1 H), 7. 90 (d. J=9. 2Hz, 2H), 7. 91 (d, J==1 . 8Hz. 
30 1 H), 8. 60 (d, J=4. 9Hz, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M+). 455 (M++2) 

Example 123 (Reference Example) 

35 4-(4-Hydrwcyb ePZQ y D bgn zQ ni trjie 

4-Tri-n-butyttin-1-methoxymetfiylphenol (1.282 g) obtained in Exanrple 22 and commercially available 4-cyanoben- 
zoyl chloride (497 mg) were dissolved in chtorotorm (5 ml), commercially available bis(trphenylphosphine)palladium(ll) 
chforide (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reaction mixture was partitioned 

40 in the same manner as described in Example 23, and the resulting etiier layer was dried with anhyc&rous magnesium 
sulfate. After removing the solvent by reduced-pressure distillatfon, tiie resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat for 4 hours. The reaction mixture was partitioned between brine and chforoform. and the chforoform 
l^er was then dried with anhydrous magnesium sulfate. After renvTving the solvent by reduced-pressure distillation, the 

45 resulting residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the 
tide compound (yield: 37%). 

^H-NMR (DMSO-de. 500MHz) : 6 6. 91 (d, J=9. 2Hz, 2H). 7. 67 (d, J=:8. 5Hz, 2H), 7. 80 (d, J=7. 9Hz, 2H), 8. 01 (d. 
J=8. 6Hz, 2H). 10.57 (s,1H) 
so Mass spectrometry data (FD-MS. m/z) : 223 (M+) 

Example 124 

4-t4-f (6.7-Dimethoxv-4-qiinolvlfoxy]benzoyl)benzonitrile [1 78] 

55 

Under argon. 4-(4-hydraxybenzoyObenzonitrile (230 mg) obtained in Example 123 and 4-dimethylaminopyridine 
(138 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 1 hour. 4-Chloro^.7- 
dimethoxyquinoline (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The reaction mixture 
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was partitioned betwe n saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyf acetate arxi tiien k>y thin layer chroma- 
tography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 199 mg of the titie compound (yield: 47%). 

^H-NMR (CDCI3, 5OOMH2) : 6 4, 03 (s, 3H). 4. 06 (s. 3H), 6. 68 (d. J=5. 5Hz, 1H). 7. 29 (d. J=8. 5Hz. 2H). 7. 45 (s, 
1H). 7. 46 (s, 1H). 7. 82 (d. J=7. 9Hz. 2H). 7. 90 (d. J=8. 6H2. 2H). 7. 91 (d. J=8. 5H2. 2H). 8. 60 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 410 (M^) 

Example 125 (Reference Exarrple) 

4-MethoxyDhenvl 2-methvlDhenvl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g). commercially 
available 2-methylbenzoyf chloride (1.546 g) and commercially available ytterbium(lll) trrfluoromethanesuKonate (620 
mg). and the admixture was stirred at 60 ''C for 7 hours. The reaction nnixture was treated in the same mcuiner as 
desaibed in Example 120 to obtain 1 .679 g of the titie compound (yield: 74%). 

Mass spectrometry data (FD-MS. vn/z) : 226 (M*) 

Exarrple 126 (Reference Example) 

4-HvdrQxvphenyl 2-methylphenyl ketone 

4-Methoxyphenyl 2-methytphenyl ketone (1.660 g) obtained in Example 125 was dissolved in chtorotorm (10 ml), a 
solution of 1 .0 M boron tribronude m dichloromelhane (29 rvA) was added while cooled in ice. arxJ the admixture was 
stinted at room temperature overnight. A solution of 1.0 M boron tribromide in dichloromethane (15 mQ was furth r 
added, avti the admixture was stirred at room temperature for 2 days. The reaction mixture was then treated in the 
same manner as described in Example 121 to obtain 1 .501 g of the titie compound (yield: 96%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 30 (s. 3H). 6. 87 (d. J=8. 5Hz. 2H). 7. 22-^7. 29 (m. 3H). 7. 37 (td. J=1. 2. 7. 3Hz. 

1H). 7. 73(d. J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 212 (M^) 

Example 127 

(4-f (6 J-Dinrethoxv-4<|uirx>lyf)oxv]Df)envl)(2-niethylphenvft me [1 80] 

Under argon. 4-hydroxyphenyl 2-methytphenyl ketone (1.334 g) obtained in Example 126 and 4-dimethylaminopy- 
ridine (845 mg) were added to xylene (1 5 mQ. and the admixture was stirred at room temperature for 1 hour. 4-Chloro- 
6.7-dimethQxyquinoline (1 .406 g) was added, and the admixture was refluxed witii heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cait>onate and chlorofbnm. and the chk>roform layer 
was then dried wnth anhydrous magnesium sulfate. After removing the solvent by reducedi^ressure donation, ttie 
resulting residue was purified t^y chromatography on silica gel eluting with hexane/ethyt acetate and then with chloro- 
form, followed by thin layer chronnatography on silica gel eluting with hexane/acetone (2/1). to obtain 1.258 g of the titie 
compourxj (yield: 50%). 

^H-NMR (COaa. 500MHz) : S 2. 37 (s. 3H). 4. 02 (s. 3H), 4. 06 (s, 3H), 6. 65 (d. J=4. 9Hz. 1H). 7. 23 (d. J=8. 6Hz. 
2H). 7. 25-7. 35 (m. 3H). 7. 39-7. 42 (m. 1H). 7. 45 (s, 1H), 7. 46 (s. 1H). 7. 91 (d. J=8. 5Hz. 2H). 8. 57 (d, J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS. nVz) : 399 (M*^) 
Example 128 

{3-f(6.7-Dimethoxy^uinolyl)pxYlphenyl]phenYlmett^one [181] 

A nnixture of 4-chk>ro-6.7Hiimethoxyquinonne (112 mg) and commercially available 3-hydraxyt>enzophenone (297 
mg) was stinred at 170 ''C for 10 minutes, the reaction mixture was ttien purified by thin layer chromatography on silica 
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gel luting with hexane/acetone (2/1) to obtain 126 tng of the trti compound (yield: 65%). 

^ H-NMR (CDas, 90Mz) : 6 4. 04 (s. 3H), 4. 05 (s, 3H), 6. 53 (d, J=5. 3H2, 1 H). 7. 34-7. 88 (m. 1 1 H). 8. 53 (d. J=5. 
3H2, 1H) 

Mass spectrometry data (FD-MS. m/z) : 385 (M") 

Example 129 (Reference Example) 

2-Furoyf 4-hvdroxvphenyl ketone 

4-Tri-n-tHityttin-l-methoxymethytphenol (1 .282 g) obtained in Example 22 and commercially available 2-furoyl chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), commercially available bis(trlphenylphosphine)palladium(ll) chloride 
(8 mg) was added, and the admixture was reffuxed for 1 1 hours. The reaction mixture was partitioned in the same man- 
ner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was dissolved in tetrahydrofuran 
(2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 3 hours 
with heat The reaction mixture was treated in the same manner as described in Example 123 to obtain 218 mg of the 
title compound (yield: 39%). 

^ H-NMR (DMSO-de, 500MHz) : 66. 76 (dd. J=1. 2, 3, IHz. 1H), 6. 91 (d, J=8. 5Hz. 2H). 7. 33 (d. J=3. IH2. 1H). 7. 
87 (d, J=8. 5Hz. 2H). 8. 06 (d. J=1. 2Hz. 1H). 10. 39 (s. 1H) 
Mass spectrometry data (FD-MS. mfe) : 188 (M+) 

Exanple 130 

2-Furovl-f4-f(6,7<iimethoxy-4<iuinolvf)axvtohenvnmethanone f182] 

Under argon. 2-furoyl 4-hydroxyphenyl ketone (205 mg) obtained in Example 129 and 4Kimethytaminopyridine 
(146 mg) were added to xylene (5 mi), anti the admixture was stirred at room temperature for 1 hour. 4-Chloro-6.7- 
dimethoxyquinoline (244 mg) was added, and the admixture was then refluxed with heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chloroform layer 
was dried with anhydrous magnesium suKate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chtoroform, fol- 
lowed t>y thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5^1 ). to obtain 1 92 mg of the title 
compound (yield: 47%). 

^H-NMR (GDOa. SOOMHz) : 6 4. 03 (s, 3H), 4. 07 (s. 3H). 6. 63 (dd. J=1. 8. 3. 7Hz. 1H). 6. 65 (d. J=6. SHz. 1H). 7. 
28 (d. J=8. 5Hz. 2H). 7. 32 (d. J=3. 7Hz. 1H). 7. 47 (s. 1H). 7. 48 (s. 1H). 7. 73 (d. J=1. 8Hz. 1H). 8. 14 (d. J=9. 2Hz. 
2H). 8.58(d.J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 375 (M^) 

Example 131 (Reference Example) 

4-Methoxvphenvl 3-methyiphenyl ketone 

To commercially available nitromethane (5 ml) were added commercially available anisole (541 mg). commercially 
available 3-methytbenzoyl chloride (773 mg) and commercially available scandium(lll) triftuoromethanesulfonate (49 
mg). and the admixture was stinred at 60 ''C overnight The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silk:a gel eluting with hexane/ace- 
tone to obtain 635 mg of the title compound (yield: 56%). 

Mass spectrometry data (FD-MS, m/z) : 226 (M^) 



70 



EP0860433A1 



Example 132 (Reference Exampte) 
4-Hydra)cyp hen yl 3-methyl phenYl ketone 

4-Methoxyphenyl 3-methylphenyl ketone (603 mg) obtained in Example 131 was dissolved in dichloromethan (3 
ml), a 1 .0 M txiron tribromide-dichloromethane solution (1 1 ml) was added while cooled In ice, and the adnnixture was 
stirred at roonr) temperature for 22 hours, after which the reaction mixture was treated in the same manner as desail>ed 
In Exanrple 121 to obtain 316 mg of the title compound (yieki: 56%). 

^H-NMR (DMSOde, 500MHz) : 6 2. 38 (s, 3H), 6. 89 (d. J=8. 6Hz. 2H), 7. 37-7. 47 (m. 4H), 7. 65 (d, J=8. 6Hz, 
2H), 10.42(s. 1H) 

Mass spectrometry data (FD-MS, nVz) : 212 (M^) 
Example 133 

f4-K 6.7-DimethoxvH4^uinolvl)oxv]phenvl)(3-methvtohenv!)methanone fl 83] 

Under argon, 4-hydroxyphenyl 3-methy1phenyl ketone (307 nng) obtained in Example 132 and 4-dimethylaminopy- 
ridine (194 nng) were added to xylene (5 mQ, and the admixture was stirred at room temperature for 1 hour. 4-Chloro- 
6,7-dimethoxyquirK)line (324 mg) was added, and the admixture was then refluxed with heat for 23 hours. The reaction 
mixture was treated in the same manner as descried in Example 122 to obtain 262 mg of the title compound (yieki: 
45%). 

^H-NMR (COaa. 500MHz) : 5 2. 44 (s. 3H). 4. 03 (s. 3H). 4. 06 (s, 3H). 6. 66 (d. J=4. 9Hz. 1H), 7. 27 (d, J=a 6Hz. 
2H), 7. 38 (t J=7. 3Hz. 1H), 7. 41 (d. J=7. 3Hz. 1H), 7. 46 (s, 1H), 7. 49 (s, 1H), 7. 59 (d. J=7. 3Hz, 1H), 7. 64 (s, 
1 H), 7. 93 (d. J=8. 6Hz, 2H). 8. 57 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m^) : 399 (M^) 

Example 134 (Reference Example) 

4-Hydraxyphenvl 4-nrtrophenvl ketone 

4-Tri-n-butyftin-1-methQxymetfiy|phenol (1.282 g) obtained in Example 22 and commercially available 4-nitroben- 
zoyl chk)ride (557 mg) were dissolved in chloroform (5 ml), commercially available bts(1rq3henylphosphine)pall^ium(ll) 
chtoride (8 mg) was added, arxi the admixture was r^uxed with heat for 23 hours. The reaction mixture was partitioned 
in the same manner as described in Example 23, and tfie resulting ether layer was dried with anhydrous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting reskJue (1 .047 g) was dissolved in tet- 
rahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric acid (15 ml) were added, and the admixture was 
refluxed with heat overnight. The reactk>n mixture was treated in the s£ime manner as deserved in Example 123 to 
obtain 398 mg of the title compound (yield: 55%). 

^H-NMR (DMSOde, 500MHz) : 6 6. 92 (d, J=6. 6Hz. 2H), 7. 69 (d. J=8. 6Hz. 2H), 7. 89 (d, J=8. 5Hz, 2H), 8. 36 (d, 

J=:8. 5Hz, 2H). 10.62(s, 1H) 

Mass spectrometry data (FD-MS. m/z) : 243 (M*) 

Example 135 

{4- [(6.7-Din>etfx»cy-4-quinolyl)oxylphenyl)(4-nitrophenvnmethanone {1 84] 

Under argon, 4-hydroxyphenyt 4-nitrophenyl ketone (370 mg) obtained in Example 134 and 4-dimethylaminopyrki- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stinred at room temperature for 1 hour. 4-Chloro-6.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was then refluxed with heat for 23 hours. The reactbn mixture 
was treated in the same manner as described in Example 130 to obtain 238 mg of the title compound (yield: 36%). 

VnMR (CDQa. 500MHz) : 6 4. 03 (s, 3H). 4. 07 (s, 3H), 6. 69 (d. J=4. 9Hz, 1H). 7. 29 (d, J=8. 5Hz, 2H), 7. 44 (s, 
1H), 7. 47 (S, 1H). 7. 93 (d, J=9. 2Hz, 2H), 7. 96 (d. J=8. 5Hz, 2H), 8. 37 (d, J=8. 5Hz, 2H), 8. 60 (d, J=5. 5Hz. 1H) 
Mass Spectrometry data (FD-MS, m^) : 430 (M*^) 



71 



EP0 860 433A1 



Example 136 (Reference Example) 

4-HvdrQxvphenvl 3.4-methvlenedioxvDhenyl ketone 

4-Tri-n-butyttin-1-methoxymethyIphenol (1.282 g) obtained in Example 22 and commercially available piperonyloyi 
chloride (664 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytphosphine)palladiunn(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat overnight The reaction nuxture was partitioned 
in the same manner as desaibed in Example 23, and the resulting ether layer was dried with anhyc&rous magnesium 
sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet- 
rahydrofuran (2 ml), water (5 ml) and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was 
refluxed with heat 10.5 hours. The reaction mixture was treated in the same manner as descrit>ed in Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

^ H-NMR (DMSO<J6. 500MHz) : 5 6. 15 (s, 2H), 6. 88 (d. J=8. 6Hz. 2H), 7. 04 (d. J=7. 9H2. 1 H). 7. 21 (d, J=1 . 2Hz, 
1H). 7. 24 (dd. J=1- 8, 7. 9Hz, 1H), 7. 62 (d. J=9. 2H2, 2H), 10. 34 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 242 (M*) 

Example 137 

{4 ^(6.7-Dimethoxy-4-cuinolvl)oxvlphenyl](3.4-nr>ethylenedioxvpherivnmethanone Fl 85) 

Under argon, 4-hydroxyphenyl 3.4-methylenedioxyphenyl ketone (202 mg) obtained in Example 136 and 4-dimeth- 
ylaminopyridine (1 12 mg) were added to xylene (2 mQ, and the admixture was stirred at room temperature for 1 hour. 
4-Chloro-6,7-dimeth0Kyquinoline (187 mg) was added, and the admixture was refluxed with heat for 20 hours. The 
reaction mixture was treated in the same manner as described in Example 124 to obtain 135 mg of the title compound 
(yieU: 38%). 

^ H-NMR (CDQa, 500MH2) : 6 4. 04 (s. 3H). 4. 06 (s. 3H). 6. 09 (s. 2H). 6. 64 (d. J=4. 9Hz, 1H), 6. 89 (d, J=7. 9H2. 
1H), 7. 26 (d. J=8. 5Hz, 2H). 7. 38 (d. J=1. 8Hz, 1H). 7. 41 (dd, J=1. 8, 7. 9Hz. 1H). 7. 46 (s. 1H), 7. 49 (s. IN), 7. 
88 (d, J=8- 5Hz. 2H), 8. 57 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, nrVz) : 429 (M^) 

Example 138 (Reference Example) 

3-Trifluorometfiylphenyl 4-methoxyphenyl ketone 

To commercially available nitromethane (1 0 ml) were added commerctalty availak^le anisde (1 .081 g). commercially 
available 3-(trlfluoromethyl)benzoyl chloride (2.086 g) and commercially available ytterbium(lll) trifluoromethanesul- 
fonate (620 mg). and the admixture was stirred at 60 °C ovemighL The reaction mixture was treated in the same man- 
ner as descried in Example 120 to obtain 719 mg of the titie compound (yield: 26%). 

^ H-NMR (CDCI3. 500MHz) : S 3. 91 (s. 3H). 6. 99 (d. J=9. 2Hz. 2H). 7. 60-7. 64 (m, 1 H), 7. 80-7. 83 (m, 1H). 7, 
82 (d. J=a 5Hz, 2H). 7. 93-7. 94 (m, 1H). 8. 01 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 280 (M^) 

Example 139 (Reference Exanrple) 

3-Trifluoromethylphenyl 4-hydroxvpherTvl ketone 

3-Trifluorometiiylphenyt 4-methoxyphenyl ketone (657 mg) obtained in Example 138 was dtesolved in N,N-dimeth- 
ytformamide (35 ml), sodium thiomethoxide (41 1 wX) was added, and the admixture was refluxed with heat under argon 
for 7 hours. The reaction mixture was treated in the same manner as descrbed in Example 33 to obtain 454 mg of tiie 
titie compound (yield: 73%). 

^ H-NMR (CDCI3. 500MHz) : 6 5. 85 (s. 1 H), 6. 94 (d, J=9. 2Hz, 2H). 7. 62 (t J=7. 3Hz, 1 H), 7. 78 (d, J=9. 2Hz, 2H). 
7. 83 (d. J=7. 3Hz, 1H), 7. 93 (d. J=7. 3Hz. 1H). 8. 01 (s, 1H) 
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Example 140 

(3Trrfluoromethvtohefwn(44(67^imethoxv74<]uinolvnoxy^ [186] 

Under argon. 3-trifluoromethylphenyl 4-hydroxyphenyl ketone (432 mg) obtained in Example 139 and 4-chl ro-6,7- 
dimethoxyquinoline (363 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then 
refluxed at 160 ""C for 1 1 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car- 
bonate and chtorofbrm. and the chlorolorm layer was dried with anhydrous magnesium sulfate. After removing the sol- 
vent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with 
hexane/elhyl acetate and then by thin layer chromatography on silica gel eluting vwth chloroform/ethyl acetate (5/1) to 
obtain 204 mg of the title corrpound (yield: 28%). 

^H-NMR (CDCI3. 5OOMH2) : 6 4. 03 (s, 3H). 4. 07 (s. 3H). 6. 69 (d, J=4. 9Hz. 1H). 7. 30 (d. J=9. 2Hz. 2H). 7. 47 (s, 
2H), 7. 66 (t J=7. 9Hz. 1H), 7. 87 (d. J-7. 9Hz. 1H). 7. 92 (d. J=9. 2Hz. 2H). 8. 00 (d. J=7. 9Hz, 1H), 8. 08 (s, 1H), 
8.60(d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. mfe) : 453 (M*) 

Example 141 (Reference Example) 

4-Cyclohexylcartx?nvl-1 -methoxybenzene 

To commercially available nitromettiane (5 ml) were added commercially available anisole (0.5 ml), commercially 
available cydohexanecart)onyl chloride (0.63 ml) and commercially available yttert>ium(llQ trifluoromethanesuHbnate 
(288 mg). and the admixture was stirred at 60 ""C for 3 hours. The reaction mixture was partitioned between water and 
chloroform, and the chlorolbrm layer was washed whh saturated aqueous sodium hydrogen cartx)nate and brine and 
then dried with anhydrous sodium suKate. After removing the solvent by reduced-pressure distiliation. the resulting res- 
idue was purified by chromatography on silica gel eluting with chbrofbrm to obtain 517 mg of the title corrpound (yield: 
51%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1 . 21^1 . 88 (m, 10H). 3. 19-3. 25 (m. 1H). 3. 87 (s. 3H). 6. 93 (d. J=9. 2Hz. 2H). 7. 
94 (d. J=9. 2Hz, 2H) 

Mass spectrometry data (FAB-MS, m^z) : 219 (M^+1) 

Example 142 (Reference Exarrple) 

4-Cvclohexvlcartx)nvt-1 -hvdroxvt>enzene 

4-Cyclohexylcart)onyl-1-metiiQxybenzene (517 mg) obtained in Exarrple 141 was dissolved in N.N-dimethyffbrma- 
mide (20 mQ. sodium thiomethoxide (538 mg) was added, and the adrruxture was refluxed with heat for 1 hour under 
argon. The reaction mixture was partitioned between water and ethyl acetate, and the ethyl acetate layer was washed 
witii brine and tiien dried with anhydrous sodium sulfate. After removing the solvent t>y reduced-pressure distillation, 
the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of the 
titie compound (yield: 93%). 

^H-NMR (COag. 500MHz) : 6 1. 23-1. 88 (m. 10H). 3. 19-3. 25 (m. 1H). 6. 06 (brs. 1H). 6. 89 (d, J=8. 6Hz. 2H), 
7.90(d. J=8. 6Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 204 (M*) 
Example 143 

4-CvctohexvlcaribQnvl-1 -r(6.7-dimethoxv-4<iuinolvftQxvtt>enzene 11 87] 

Under argon. 4-cyclohexylcart)onyl-1 -hydroxybenzene (273 mg) obtained in Exarrple 142 and 4-chloro-6.7-<limeth- 
oxyquinollne (100 mg) were dissolved in diethylene glycol dimethyl ether (0.2 ml), and the solution was refluxed at 160 
""C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen carbonate and 
chloroform, and the chloroform layer was washed with brine and tiien dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, tie resulting residue was purified by chromatography on silica gel 
eluting witti hexane/acetone and then with chloroform/hiethanol to obtain 58 mg of the titie corrpound (yield: 33%). 
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^H-NMR (CDQa. 500MHz) : 6 1. 21-1. 93 (m. 10H). 3. 24-3. 29 (m, 1H), 4. 03 (s. 3H), 4. 06{s. 3H), 6. 60 (d, J=5. 
5Hz, 1H). 7. 24 (d. J=8. 5Hz. 2H). 7. 45 (s, 1H). 7. 47 (s. 1H). 8. 05 (d, J=8. 5Hz. 2H). 8, 55 (d. J=5. 5H2, 1H) 
Mass spectrometry data (FD-MS. nVz) : 392 (M^+1) 

Example 144 (Reference Example) 

2-Trifluoromethvlphenvl 4-methoxvphenvl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g), commercially 
available 2-(trffluoromethyf)benzoyl chloride (2.086 g) and commercially available ytterblum(tll) trifluoromethanesul- 
tonate (620 mg). and the admixture was stirred at 60 **C for 6 hours. The reaction mixture was partitioned between water 
and chlorofbrm, and the chloroform layer was then dried with anhydrous magnesium sulfote. After removing the solvem 
by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate to obtain 1 .402 g of the title compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : S 3. 88 (s, 3H), 6. 93 (d, J=9. 2Hz. 2H). 7. 37-7. 39 (m, 1H). 7. 60-7. 63 (m, 2H), 7. 
75 (d, J=9. 2Hz, 2H). 7. 73-7. 78 (m, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M'^) 

Example 145 (Reference Example) 

2-Trifluorome thylphenyl 4-hydroxyphenyl ketone 

2-Trifluoromethy^henyl 4-metfioxyphenyl ketone (1 .402 g) obtained in Example 144 was dissolved in N.N-dimeth- 
ytformanfude (1 5 ml), sodium thk>methaxide (877 mg) was added, and the admixture was ref luxed with heat for 4 hours 
under argon. The reaction mixture was treated in the same manner as descrS>ed in Example 33 to obtain 1 .050 g of the 
title compound (yieU: 79%). 

^H-NMR (CDaa. 500MHz) : 6 5. 88 (s, 1H). 6. 87 (d. J=8. 5Hz. 2H). 7. 37-7. 38 (m. 1H), 7 58-7. 63 (m. 2H). 7. 
71 (d, J=9. 2Hz. 2H), 7 76-7. 78 (m. 1H) 
Mass spectrometry data (FD-MS. vntz) : 266 (M^) 

Example 146 

(2-Trifluoromethylphenyl){ 4- {(6.7<limethQxy-4-quinolyOoxy]phenyl} 

Under argon, 2-trffluoromettTylphenyl 4-hydraxyphenyl ketone (959 mg) obtained in Example 145 and 4-dimethyl- 
aminopyridine (484 mg) were added to xylene (7 ml), and the admixture was stirred at room temperature for 1 hour. 4- 
Chloro^.7KiimethQxyquirK)line (805 mg) was added, and the admixture was then refluxed with heat overnight. The 
reaction mixture was treated in the same manner as described in Example 130 to obtain 899 mg of the title compound 
(yieki: 55%). 

^H-NMR (CDQa, 500MHz) : 5 4. 01 (s. 3H). 4. 06 (s. 3H). 6. 67 (d. J=5. 5Hz. 1H). 7. 22 (d, J=9. 2Hz. 2H). 7. 42 (s, 
1 H). 7. 42-7. 44 (m. 1 H), 7. 45 (s. 1 H). 7. 62-7. 68 (m, 2H). 7. 80- 7. 81 (m, 1 H). 7. 87 (d. J=8. 6Hz. 2H), 8. 58 (d, 
J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M^) 

Example 147 (Reference Example) 

4-n-Butvbhenvl 4-methoxvDhenvl ketone 

To commercially available nitrometfiane (10 n^ were added commercially availat)le anisole (1 .081 g), commercially 
avail^le 4-(n-txjtyl)benzoyl chloride (1.967 g) and commercially available ytterbium(tll) trifluoromethanesuHbnate (620 
mg), arKi the admixture was stirred at 60 for 6 hours. The reaction mixture was treated in the same manner as 
desaibed in Example 120 to obtain 863 mg of tfie title compound (yield: 32%). 

^H-NMR (CDCI3. 500MHz) : 6 0. 95 (t, J=7. 3Hz. 3H), 1. 38 (tq. J=7. 3, 7. 3Hz, 2H), 1. 64 (quint, J=7. 3Hz, 2H). 2. 
69 (t, J=7. 3Hz, 2H), 3. 89 (s, 3H), 6. 96 (d, J=:9. 2Hz, 2H), 7. 27 (d, J=8. 6Hz, 2H), 7. 69 (d. J=8. 6Hz, 2H), 7. 82 
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(d, J=9. 2H2. 2H) 

Mass spectrometry data (FD-MS, m/z) : 268 (M^) 
Exarrple 148 (Reference Example) 

5 

4-n-ButYlphfiayl 4-hYdroxyphenyl ketone 

4-n-Butylphenyl 4-methQxyphenyl ketone (863 mg) oljtained in Example 147 was dissolved in N.N^limethyfforma- 
mide (50 mQ. sodium thiomethoxide (563 mg) was added, and the admixture was refluxed with heat for 7 hours under 
10 argon. The reaction mixture was treated in the sanr>e manner as described in Example 33 to obtain 787 mg of the titte 
compound (yiekJ: 96%). 

^ H-NMR (CDCI3. 5OOMH2) : 6 0. 95 (t. J=7. 3Hz. 3H). 1 . 38 (tq. J=7. 3, 7. 3H2. 2H). 1 . 64 (septet. J=7. 3Hz, 2H). 2. 
69 (t. J=7. 9Hz. 2H). 6. 35 (s, 1H). 6. 92 (d. J=8. 5, 2H). 7. 28 (d. J=7. 9H2. 2H). 7. 69 (d. J=8. 6Hz. 2H). 7. 77 (d, 
15 J=8. 5Hz. 2H) 

Mass spectrometry data (FD-MS, nrVz) : 254 (M^) 

Example 149 

20 (4-n-Butylphenvl)l4-[(6.7-difnethoxy-4<juirK)lynaxy]pherivl}methanone[40] 

Under argon. 4-n-butylphenyl 4-hydroxyphenyl ketone (727 mg) obtained in Example 1 48 and 4-chIoro-6.7-din)eth- 
oxyquinoline (639 mg) were dissolved in diethylene glycol dimethyl ether (10 mQ. and the solution was then refluxed 
with heat at 180 for 10 hiours. The reaction mixture was partitioned between saturated aqueous socfium hydrogen 
25 carbonate arKl chloroform, and the chforoform layer was then dried with anhydrous magnesium sulfate. After removing 
the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silk;a gel eluting 
with hexane/ethyl acetate and then with chloroform, followed by chromatography on silica gel eluting with hexane/ace- 
tone to obtain 400 mg of the title compound (yield: 32%). 

30 ^H-NMR (CDOa. 500MHz) : 6 0. 95 (t J=7. 3H2. 3H). 1. 38 (tq, J=7. 3. 7. 3Hz. 2H). 1. 62-1. 68 (m, 2H), 2. 71 (t. 
J=7. 3Hz, 2H). 4. 04 (s. 3H). 4. 07 (s. 3H). 6. 65 (d, J=4. 9Hz. 1H), 7. 26 (d, J=8. 5Hz. 2H). 7. 31 (d. J=7. 9Hz, 2H). 
7. 46 (s. 1H). 7. 49 (s, 1H), 7. 76 (d. J=7. 9Hz, 2H), 7. 92 (d, J=8. 5Hz, 2H). 8. 58 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 440 (M+-1) 

35 Example 150 (Reference Example) 

3-nuoroDhenyl 4-methoxyphenyl ketone 

To commercially available nitromethane (5 ml) were added commercially available an^e (541 mg), commercially 
40 available 3-fluorobenzoyl chloride (793 mg) and commercially available scandium(ll[) trifluoromethanesuKonate (49 
mg), and the admixture was stirred at 60 ^'C for 3 days. The reaction mixture was partitfoned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure di^latfon. the resulting residue was purified by cfiromatography on silica gel eluting with hex- 
ane/acetone to obtain 585 mg of the title compound (yieki: 51%). 

45 

Mass spectrometry data (FAB-MS. nVz) : 231 (M^+1) 

Exeimple 151 (Reference Example) 

50 4-HvdroxvDhenvl 3-fluoroohenyl ketone 

3-Ruorophenyl 4-methoxyphenyI ketone (580 mg) obtained in Example 150 was dissolved in dichloromelhane (5 
mO. a solutfon of 1 .0 M boron trforomide in dichloromethane (23 ml) was added while cooled in ice. and the admixture 
was stired at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121 
55 to obtain 402 mg of the tide compound (yield: 74%). 

^ H-NMR (DMSO-de. 500MHz) : 6 6. 91 (d, J=8. 5Hz. 2H). 7. 44^7. 49 (m, 3H). 7. 57-7. 61 (m. 1H). 7. 68 (d. J=8. 
5Hz. 2H), 10. 51 (brs. 1H) 
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Mass spectrometry data (FAB-MS, m/z) : 21 7 (M'^-i-l) 
Example 152 

(4 ^(6.7-Dimethoxy-4<^uirioMtoxv]phenyl)(3-f luoropher)yf)methanone f 1 76] 

Under argon. 4-hydroxyphenyl S-fluorophenyi ketone (373 mg) obtained in Example 151 and 4<Jimethylaminopyri- 
dine (232 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 tiours. 4-Ctiloro- 
6,7-dimettv>xyquinoline (386 mg) was added, and the mixture was then reftuxed with heat for 21 hours. The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen cartxviate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel eluting with hexane/acetone and then with chloroform, 
followed by thin layer chromatography on sifica gel eluting with chloroform/ethyl acetate (5/1). to obtain 484 mg of the 
title compound (yield: 70%). 

^H-NMR (COaa. 500MHz) : 6 4. 04 (s, 3H). 4. 07 (s, 3H). 6. 67 (d. J=4. 9H2. 1H). 7. 28 (d. J=7. 9H2. 2H). 7. 31^7. 
33 (m. 1 H), 7. 46 (s, 1 H), 7. 47 (s. 1 H). 7. 48^7. 53 (m. 2H). 7 59- 7. 61 (m, 1 H). 7. 93 (d. J=8. 6H2, 2H). 8. 59 (d, 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 403 (M*) 
Example 153 

N-{4- [ ( 6, 7-Dimethoxy"4-quinazolinyl )oxy3 phenyl} -N' -( 2- 
methoxy phenyl ) urea [113] 

6.7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 2-methoxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
sotv^ by distillation, the resulting residue was purified t>y column chromatography on silica gel eluting with chloro- 
fbrm/methanol (100/1) and then with cNoroform/acetone (5/1) to obtain 1 12 mg of the title compound (yield: 75%). 

^H-NMR (DMSO-dg. 500MHz) : 8 3. 90 (s, 3H). 3. 98 (s, 3H). 3. 99 (s. 3H), 6. 90 (t. J=7. 9Hz. 1H). 6. 96 (t. J=7. 
9Hz, 1H), 7. 03 (t. J=7. 9Hz. 1H), 7, 23 (d. J=9. 2Hz, 2H), 7. 39 (s, 1H), 7. 55 (d, J=9. 2Hz. 2H). 7. 57 (s. 1H), 8. 15 
(d. J=7. 9Hz. 1H), 8. 25 (s. 1H). 8. 55 (s. 1H). 9. 44 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 446 (hA*) 

Exanple 154 

N-(4- [ ( 6, 7-Dimethoxy-4-quinazolinyl )oxy] phenyl}-N ' -( 3- 
met hoxypheny 1 ) urea [114] 



6.7-Dimethoxy-4-{4-anrtinophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) writh heat. 3-methQxy- 
phenyl isocyanate (0.36 ml) was added, and the adnnixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/hfiethanol (100/1) and then with cWoroform/acetone (5/1) to obtain 31 mg of the title compound (yield: 21%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 74 (s. 3H). 3. 98 (s. 3H), 3. 99 (s. 3H), 6. 56 (d, J=7. 9Hz, 1H), 6. 96 (d, J=7. 
9Hz. 1H). 7. 15-7. 25 (m, 4H). 7. 38 (s. 1H). 7. 53-7. 60 (m. 3H). 8. 55 (s, 1H). 8. 76 (s. 1H), 8. 81 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 446 (M^) 
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Example 155 

N-(4-[ ( 6, 7-Dimethoxy-4-quinazQlinyl )oxy ] phenyl} -N ' - { 4- 
methoxypheny 1 ) urea [99] 



6,7-Dimethoxy-4-(4-aminophenoxy}quinazotine (81 mg) was dissolved in toluene (5 ml) with heat 4-niethoxyphe- 
nyl isocyanate (0.29 ml) was added, and the admixture was refluxed with heat tor 40 minutes. The separated solid was 
filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

^H-NMR (CDCI3. 5OOMH2) : 6 3. 79 (s. 3H), 4. 06 (s. 3H), 4. 07 (s, 3H). 6. 48 (S. 1H), 6. 64 (s, 1H), 6. 91 (d. J=9. 
2H2. 2H). 7. 20 (d. J=8. 6Hz, 2H), 7. 27 (d, J=8. 6Hz, 2H), 7. 32 (s. 1H). 7. 47 (d. J=9. 2Hz. 2H). 7. 55 (s, 1H). 8. 60 
(S.1H) 

Mass spectrometry data (FAB-MS, m/z) : 447 (M^+1) 
Example 156 

N-{4~[ ( 6^ 7-Diinethoxy-4-quinazolinyl )Qxy] phenyl } -N ' -( 2- 
fluorophenyl )urea [116] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat, 24luorophenyl 
isocyanate (0.30 mQ was added, and the admixture was refluxed with heat for 40 minutes. The separated solid was f I- 
tered and washed with toluene to obtain 96 nng of the title conrtpound (yield: 66%). 

^H-NMR (DMSOdg. 500MHz) : 5 3. 98 (s. 3H). 3. 99 (s. 3H), 7. 00-7. 04 (m, 1H), 7. 13-7. 17 (m. 1H), 7. 23-7. 27 
(m. 3H). 7 39 (s, 1H), 7. 54-7. 57 (m. 3H). 8. 10-8. 20 (m, 1H), 8. 55 (s. 1H), 8. 65 (s. 1H). 9. 26 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 434 (M^) 

Example 157 

N- (4- [ ( 6 ^ 7 -Dimethoxy-4 -quinazolinyl )oxy] phenyl }-N ' -n- 
butylurea [220] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinazoline (100 mg) was dissolved in toluene (10 ntl) with heat, n-txjtyl isocy- 
anate (0.29 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the solvent by dis- 
tillation, the resulting residue was purified t>y column chromatography on silica gel eluting with chloroform/acetone (5/1) 
to obtain 75 mg of the title compound (yield: 56%). 

^ H-NMR (DMSOde. 500MH2) : 6 0. 90 (t, J=7. 3H2, 3H), 1 . 28-1 . 46 (m. 4H), 3. 09 (q, J=6. 7Hz. 2H), 3. 97 (s, 3H). 
3. 99 (S. 3H). 6. 23 (brs, 1H), 7. 14 (d, J=9. 2Hz, 2H), 7. 37 (s, 1H), 7. 47 (d, J=9. 2Hz, 2H). 7. 55 (s, 1H). 8. 53 (s, 
1H). 8. 58 (brs. 1H) 

Mass spectrometry data (FO-MS, m/z) : 396 (M^) 
Example 158 

N-(4-[6.7-Dimethaxv-4<fijindyl)oxv1phenyl}-(4-tert-butvlphenvl)cart)a^ 

6,7-Dimethoxy^-(4^minophenoxy)quinoline (54 mg) and commercially available 4-tert4xitylbenzoic acid (1 02 mg) 
were dissolved in N,N<limethylformamide (3 mO. 1-ethyI-3-(3*-dimethylaminopropyl)cart)Odiimide hydrochloride (106 
mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was 
purified in the same manner as desaibed in Example 51 to obtain 29 mg of the titi compourxi (yield: 35%). 
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^H-NMR {CDCI3, 9OMH2) : 8 1. 36 (s. 9H). 4. 05 (s. 3H). 4. 08 (s. 3H), 6. 48 (d. J==5. 3Hz. 1H). 7. 1^8. 1 (m. 11H), 
8. 49 (d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 456 (M^) 
Example 159 

N444f6.7-Dimethoxv-4K^uinoM)oxy]phenYn-N-methvl-(4-t-txitylphenvl>cart^ ri561 

N-{4-[67-Dinfiethoxy-4K|uirK>lyOoxy]phenyl}-(4-t4xitylphen^ (100 mg) obtained in Example 158 was 

dissolved in N.N-dimethylformamide (3 mQ, sodium hydride (10 mg) was added, and the admixture was stirred at 0 °C 
for 1 hour, methyl iodide (31 mg) was added, and the admixture was stinted for a further 3 hours. The reaction mixture 
was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%). 

^ H-NMR (COaa. 90I^Hz) : 6 1 . 28 (s. 9H), 3. 54 (s, 3H). 4. 04 (s. 3H). 4, 05 (s. 3H). 6. 32 (d. J=5. 3H2, 1 H). 7. 0-^7. 
3 (m. 8H), 7. 42 (s. 1H). 7. 50 (s, 1H), 8. 47 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 470 (M'^) 

Example 160 

N-f4-t-Buty^3henvl)-{4-ff 6.7Kiimethoxy^-quinolyf)oxy]phenvlk:artx>xarT^ f 1 55| 

4-[6,7-Dimethoxy-4<|uinolyl)oxybenzoic ackJ (54 mg) and commercially availat)le 4-tert-butylanillne (102 mg) were 
dissolved in N,N-cfimettiytformamide (3 ml), 1-ethyl-3-(3*-(fimethylaminopropyl)cartxxfiirrade hydrochloride (106 mg) 
was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was purified 
in the same manner as descrit}ed in Example 51 to otjtain 29 mg of the title compound (yield: 35%). 

^ H-NMR (CDQa. 90MHz) : 6 1. 34 (s. 9H), 4. 03 (s, 3H), 4. 06 (s, 3H). 6. 57 (d. J=5. 3Hz. 1H). 7. 2-8. 1 (m, 11H), 
8.55(d, J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 456 (M^) 

Example 161 (Reference Exarrple) 

2-(6.7-Dimethoxy^K^uinolyl)-2-f4-bronrx)phenyf)acetonrtrile 

Connmercially available 4-bromophenylacetonitrile (4.3 g) was dissolved in toluene (10 ml) and the tenperature 
was Icwered to 0 ^'C, after which sodium hydride (1.0 g) was added, the terrperatt^e was raised to 50 **C. and the 
admixture was then stirred for 1 hour. Next. 6,7<fimethQxy-4-chloroquinoline (2.2 g) was added, and the admixture was 
stirred for 15 hours, after which water was poured and the mixture was extracted wHh ethyl acetate. After drying wHh 
anhydrous socfium sulfate and removing the solvent t>y distillation, the resulting resickie was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title compound (yield: 22%). 

1 H-NM R (CDCI3, 90MHz) : 6 3. 66 (s. 3H). 3. 80 (s. 3H). 5. 40 (s. 1 H). 6. 74 (s. 1 H). 6. 9^7. 4 (m. 6H). 8. 54 (d. J=4. 
6Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 382 (M+). 384 (M*+2) 

Exarrple 162 (Reference Example) 

6.7-Dimeth0KV'4-f4-bromophenylmethyl)quinoline 

2-(6,7-Dimettioxy-4-quinolyO-2-(4-bromophenyl)acetonitirile (850 mg) obtained in Example 161 was dissolved in 
60% aqueous sdfuric acid (5 mi), and the solutbn was reftuxed with heat for 1 hour and then poured into a container 
with ice and aqueous ammonia. The solution was neutralized with hydrochloric add and extracted with metfiylene chlo- 
ride. After drying witti anhydrous sodium sulfate and removing the solvent by distillation, tiie resulting residue was puri- 
fied by column chromatography on silica gel eluting with cNorofbrm/metiianol (100/1) to ot^n 260 mg of the title 
compound (yield: 33%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 90 (s. 3H). 4. 02 (s. 3H). 4. 31 (s. 2H). 6. 9--7. 5 (m. 7H). 8. 63 (d. J=4. 4Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 357 (M*). 359 (M++2) 
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Example 163 (Reference Example) 

6.7-Dimethaxv-4-(4-tri-n-butvlstannioph nylmethvlkiuinoline 

Under argon. 6.7-dimethoxy-4-(4-bromophenylmelhyl)quinoline (250 mg) obtained in ExampI 162 was dissolved 
in tetrahydrofuran (4 mXi, and the solution was cooled to -78 °C. a solution of 2.5 M n-butyllrlhium in hexane (0.3 ml) was 
added dropwise, and tfie admixture was stirred for 1 hour. An solution of tri-n-txityltin chloride in tetrahydrofuran (1 ml) 
was then added dropwise. and the admixture was stirred at -78 *C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 
was purified by column chromatography on silica gel eluting with hexane^ethyl acetate (3/1) to obtain 85 mg of the title 
corrpound (yield: 22%). 

^H-NMR (CDCb. 90MHz) : 6 0. 7-1. 6 (m. 27H), 3. 88 (s. 3H). 4. 02 (s. 3H). 4. 34 (s. 2H). 7. 0-7. 5 (m, 7H). 8. 63 
(d. J=4. 6Hz, 1H) 

Exarrple 164 

{4 4(6.7-DirTTethoxy'4'quinolyl)methvllphenvl}(4-t-butylphenvnmethanone [162) 

6.7-Dimethoxy-4-(4-tri-n-butylstanniophenytmethyl)quinoline (82 mg) obtained in Example 162, commercially avail- 
able 4-t-txJtylbenzoyl chloride (31 mg) and a catalytic amount of commerdaliy available bis(triphenylphosphine)palla- 
dium(ll) chloride were (fissolved in chloroform (3 ml), and the admixtire was stirred for 15 hours under reflux with heat. 
After the addition of water, the admixture was extracted with methylene chloride, and the organic layer was washed with 
brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sulfate. After removing the sol- 
vent by cfistillation, the resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/ethyt 
acetate (2/1) to obtain 6 mg of the title compound (yield: 10%). 

^H-NMR (CDCI3. 90MHz) : 8 1. 36 (s. 9H). 3. 91 (s. 3H). 4. 03 (s. 3H). 4. 45 (s. 2H), 7. 0-7. 9 (m. 11H). 8. 66 (d. 
J=4.4Hz, 1H) 

Mass spectrometry data (F/VB-MS. nVz) : 440 (M'^+l) 
Example 165 

NT(4-Fluorophenyl)-N^-(4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } thiourea [ 203 ] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat. 4^luorophe- 
nytthfo isocyanate (52 mg) was added, and the admixture was ref tuxed with heat for 24 hours. /Vfter removing the sol- 
vent by distillation, the resulting residue was purified t^y column chromatography on silica gel eluting with 
chloroform/mettianol (100/1) to obtain 32 mg of the title conpound (yield: 21%). 

^H-NMR (DMSCWIe. 500MHz) : 6 3. 93 (s. 3H). 3. 95 (s. 3H). 6. 50 (d. J=4. 9Hz. 1H). 7. 15- 7. 25 (m, 4H). 7. 40 
(S, 1H), 7. 47-7. 50 (m, 3H). 7. 59 (d, J=8. 6H2. 2H). 8. 50 (d. J=5. 5Hz, 1H). 9. 80 (brs. 1H). 9. 84 (brs. 1H) 
Mass spectrometry data (FAB-MS. nVz) : 450 (M*+1) 

Example 166 

1 -f4-nuorophenvl)-2-cvano-3-(4-r(6.7<limethoxy-4K^urnolvnQxvtohenvftau^ \204} 

N-(4-Ruorophenyl)-N'-{4-[(6.7Kfinr)ethoxy-4<|uindyl)oxy]phenyl}thiourM (33 mg) obtained in Example 165. dicy- 
dohexylcarbodiimide (31 mg) and a catalytic arrount of diisopropylethyl armie were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (16 mg) In THF (1 ml) was added, and the admixture was stirred at room 
temperature overnight. After renioving the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/methanol (100/1) to obtain 34 mg of the title corrpound (yield: 99%). 
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^H-NMR (COaa, 90MHz) : 6 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 50 (d. J=5. 1Hz, 1H). 6. a- 7. 6 (m, 10H). 8. 52 (d. J=5. 
3Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 457 (M^) 
Example 167 

N-(2-Fluorophenyl)-N'-(4-C(6,7-dimethoxy-4- 
quinolyl ) oxy] phenyl } thiourea [ 205 ] 

6,7-Dimethoxy-4-(4-arninopheriQxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, a^luorcphe- 
nytthio isocyanate (0.05 ml) was added, and the admixture was ref luxed with heat lor 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofornVmethanol (100/1) to obtain 66 mg of the title compound (yield: 42%). 

^H-NMR (CDQa, 9OMH2) : 6 4. 03 (s. 3H). 4. 05 (s, 3H). 6. 53 (d. J=5. 3Hz, 1H), 7. 1~ 8. 0 (m. 10H), 8. 53 (d, J=5. 
IH2. 1H) 

Mass spectrometry data (FAB-MS. m/z) : 450 (M^+l) 
Example 168 

1 -f2-Ruorophenyl)-2-cyano-3-(4-f f 67-dinri8thoxy-4-quinolyl)0Ky}pherTyl}au^ ^06] 

N-(2-Ruorophenyl)-N'-(4-{(6,7-dimethoxy-4-quinolyl)oxy]phenyf}thiourea (42 mg) obtained in Example 167, dicy- 
dohexylcarbodOmide (37 mg) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride (1 0 
ml). To this solution, a solution of cyanamide (20 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature cvernlgfit. After removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofbrm/methanol (100/1) to obtain 41 mg of the titie compound (yield: 99%). 

^H-NMR (CDQa. SOMHz) : 6 4. 04 (s, 3H). 4. 06 (s. 3H). 6. 53 (d. J=5. 3H2. 1H). 7. 1- 7. 6 (m, 10H). 8. 47 (d, J=5. 
3H2. 1H) 

Mass spectrometry data (FD-MS, nVz) : 457 (M") 
Example 169 

N-(2-Methoxyphenyl )-N' -{4-[(6, 7-dimethoxy-4- 
quinolyl ) oxy] phenyl} thiourea [207] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 mO with heat, 2-methQxyphe- 
nytthio isocyanate (0.05 ml) was added, and the adnruxture was refluxed witii heat for 24 hours. After renrviving the sol- 
vent t>y distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methand (100/1) to obtain 78 mg of the titie compound (yield: 50%). 

^H-NMR (CDCI3, 90MHz) : 5 3. 86 (s. 3H). 4. 04 (s. 3H). 4. 05 (s, 3H). 6. 52 (d, J=5. 3Hz. 1H). 6. 9^-8. 1 (m. 10H). 
8.52(d.J=5.1Hz. 1H) 

Mass spectrometry data (FAB-MS. m/z) : 462 (M'+l) 
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ExampI 170 

N-(2-Methylphenyl)-N'-{4-[(6,7-dimethoxy4- 
quinolyl ) oxy ] phenyl } thiourea [ 209 ] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (80 mg) was dissolved in toluene (10 niQ with heat 2-methy(phe- 
nylthlo isocyanate (0.04 nnO was added, and the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chlorofornVmethanot (100/1) to obtain 31 mg of the title compound (yield: 26%). 

^H-NMR (CDCI3, 90MHz) : 6 2. 38 (s, 3H), 4. 03 (s. 3H), 4. 04 (s, 3H), 6. 50 (d. J=5. 3Hz. 1 H). 7. 1 --7. 8 (m, 10H), 
a50{a J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS. m^) : 445 (M"^) 
Example 171 

N-(3-Methylphenyl)--N'-{4-[(6,7-dimethoxy-4- 
quinolyl ) oxy] phenyl } thiourea [211] 



6J-Dimefthoxy-4-(4-aminophenQxy)quinoline (81 mg) was dissolved in toluene (10 mQ with heat 3-methylphe- 
nylthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 15 minutes. After renrwving the 
solvent by distillation, the resulting residue was purified by column chromatography on silica get eluting with chloro- 
fanVimethanol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

^H-NMR (CDCI3, 90MHz) : 6 2. 40 (s. 3H). 4. 03 (s. 3H). 4. 05 (s, 3H). 6. 52 (d. J=5. 1Hz, 1H). 7. 1-7. 8 (m, 10H). 
8. 51 (d, J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 445 (M^) 
Example 172 

1-(2-MethN^Dhenvl)-2-cvano-3-f4-rf6.7<limethoxv-4^uinoM)a)cv]ph^^ !210T 

N-(2-Methylphenyl)-N'444(6J-dimethoKy-4-ciuinolyl)axy]pheny(}thiourea (24 mg) obtained in Exanrple 170, dicy- 
clohexylcartxxliimide (45 mg) and a catalytic amount of di^opropylethyl amine were dissolved in methylene chloride (7 
ml), to which a solution of cyanamide (28 mg) in THF (1 ml) was added, and the admixture was ^nred at room tenrper- 
ature cvemight. After removing the solvent by delation, the resulting residue was purified by column chronnatography 
on silica gel eluting with chlorofbrmAnethanol (100/1) to obtain 18 mg of tiie title compound (yield: 76%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 36 (s. 3H). 4. 03 (s, 3H), 4. 04 (s, 3H), 6. 46 (d, J=5. 5Hz, 1H), 7. 30-^7. 45 (m, 
9H), 7. 50 (S, 1H). 8. 49 (d, J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 453 (M") 

Example 173 

1-f3-Methvlphenvl)-2-cvano-3-f4-r(67<limethoxv-4K^uinolvnQxvTDhenv^ 

N-(3-MetiTylphenyl)-N'-{4^(6,7<jimethcocy-4-<^inolyl)oxy]phenyl^^ (18 mg) obtained in Example 171, dicy- 
dohexylcartxxiiimide (35 mg) and a catalytic amount of disopropylethyl amine were dissolved in methylene chloride (6 
ml), to which a solution of cyanamide (23 mg) in THF (1 nrti) was added, and tiie admixture was stirred at room tenper- 
ature overnight. After removing tiie solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting wifli chloroform/inettianol (100/1) to obtain 19 mg of the titie compound (yield: 95%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 38 (s, 3H), 4. 03 (s, 3H). 4. 04 (s, 3H), 6. 48 (d, J=5. 5Hz, 1H), 7. 10-7. 45 (m. 
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9H). 7. 51 (s. 1H), 8. 48 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, nVz) : 453 (M*) 

Example 174 

4-HydroxYphenvl S-trifluoroxvphenvl ketone f Reference Example) 

4-Tri-n-butyttin-l-methoxymethylphenol (1.3 g) obtained in Example 22 and commercially availat)le 4-(trifluor- 
omettK>xy)t>enzoyl chlorobenzoyi chloride (674 mg) were dissolved in chlorotomn (5 ml), commercially available 
bis(triphenytphosphine)palladium(ll) chloride (8 mg) was added, and the admixture was refiuxed overnight The reac- 
tion mixture was partitioned in the same manner as described in Example 23. and the ether layer was dried with anhy- 
drous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (2.0 g) was 
dissolved in tetrahydrofuran (4 mO. water (5 ml) and 6 N aqueous hydrochloric acid (1 5 ml) were added, and the admix- 
ture was refiuxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chtoroform 
layer was dried with magnesium sulfate. After renxjving the solvent by reduced-pressure distillation, the resulting resi- 
due was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title 
compourxJ. 

Mass spectrometry data (FD-MS. m/z) : 282 (M^) 
Example 175 . 

(4Trif|uorQmethoxvphenyn(4-f(6.7Kjimethoxv^<iuinolvltoxy1phenyl)met h 

4-Hydraxyphenyl 3-trifIuoroxyphenyl ketone (581 mg) obtained in Example 117 and commerdally availat)le 4- 
dimelhytaminopyridine (277 mg) were added to xylene (20 ml), and the admixture was slin-ed at room temperature 
under argon. After 1 hour. 4-cfiloro-6.7<ltmethoxyquinoline (460 mg) was added, and the admixture was refiuxed with 
heat for 24 hours. The reaction mixture was partitioned between satu-ated aqueous sodium tiydrogen cartx^nate and 
chtoroform. and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ettryl acetate and then with chloroform, followed by thin layer chromatography on silica gel eluting with chloro- 
form/ethyl acetate (5/1), to obtain 470 mg of the title compound ^eld: 49%). 

^H-NMR (CDQa. 500MHz) : 6 4. 03 (s. 3H), 4. 07 (s. 3H). 6. 66 (d. J=4. 5Hz. 1 H), 7. 28 (d. J=8. 5Hz. 2H), 7. 35 (d, 
J=8. 7Hz. 2H). 7. 46 (s. 1H), 7. 47 (s, 1H). 7. 89 (d. J=8. 5Hz. 2H). 7. 92 (d. J=9. 2Hz. 2H). 8. 59 (d. J=4. 5Hz, 1H) 
Mass spectrometry data (FD-MS. w/z) : 469 (M^) 

Example 176 

4-MethoxvDhenvl 4-k)dODhenvl ketone (Reference Example) 

To commercially available nitromelhane (10 nrrf) were added commercially available anisole (1 .08 g), commercially 
available 4-iodobenzoyl chloride (2.67 g) and commercially available ytterbium(lll) trifluoromethanesulfonate (620 mg), 
and the admixture was stirred at 60 **C overnight. The reaction mixture was partitioned between water and chlorofomi, 
and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyl 
acetate to obtain 722 mg of the title compound (yiekf: 21%). 

Mass spectrometry data (FD-MS. m/z) : 338 (M^) 

Exarrple 177 

4-HvdraxyDhenvl 4-iodophenyl ketone (Reference Example! 

4-Methoxyphenyl 4-iodophenyl ketone (722 mg) obtained in Example 119 was dissolved in dichloromethane (20 
ml), a solution of 1 .0 M boron tribromide in dk:hk>romethane (9 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight The reacti n mixture was then poured into ice water and partitioned 
between water and chloroform. Th chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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removed by reducedixessur distillation. The resulting residue was purified by column chromatography on silica get 
eluting with hexane/ethyl acetate to obtain 380 mg of th title compound (yield: 55%). 

^H-NMR (DMSO-dg. 500MHz) : 6 6. 89 (d. J=8. 6H2. 2H), 7. 44 (d. J=8. 5Hz, 2H), 7. 65 (d, J=8. 6Hz. 2H). 7. 92 (d 

J=8. 5Hz. 2H). 10. 47(s. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 325 (M*+1) 

Example 178 

{4-[(6.7-Dimethoxy-4^uinolyl)oxylphe nvl)f4-iQdQphenyl)methanone[2851 

Under argon, 4-hydroxyphenyl 4Hodophenyl ketone (380 mg) obtained in Example 120 and 4-dimethylaminopyrid- 
ine (158 mg) were added to xylene (1 1 ml), and the admixture was stirred at room tenperature. After 2 hours. 4-chloro- 
6.7-dimethoxyqutnoline (262 mg) was added, and the admixture was refluxed with heat ovemight. The reaction mixture 
was partitioned between saturated aqueous sodium hydrogen cartx)nate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chlorotorm/ethyl 
acetate, followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1). to obtain 459 mg 
of the title compound (yield: 77%). 

^ H-NMR (CDQa. 500MHz) : 6 4. 03 (s, 3H), 4. 07 (5. 3H). 6. 66 (d. J=4. 9Kb. 1 H). 7. 27 (d. J=7. 6Hz. 2H), 7. 46 (s. 
1H), 7. 47 (s. 1H), 7. 54 (d. J=8. 6Hz. 2H). 7. 88 (d. J=7. 9H2. 2H). 7. 90 (d. J=8. 6Hz. 2H), 8. 58 (d, J:=5. 5H2. 1H) 
Mass spectrometry data (FD-MS, m^) : 51 1 (M^) 

Example 179 

4-Methoxvphenvl 4-bromophenvl ketone (Reference Example) 

To commerdaHy available nitromethane (10 ml) were added commercially available anisole (1 .08 g). commerdaUy 
available 4-bromobenzoyl chbride (2.20 g) and commercially available ytterbiunXHI) trifluoromethanesutfonate (620 
mg), and the admixture was stirred at 60 overnight The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was then dried witti anhydrous magnesium sulfate. After removing tiie solvent by 
reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 1 .65 g of the title compound (yiekj: 57%). 

^ H-NMR (COaa. 500MHz) : 6 3. 89 (s. 3H). 6. 97 (d. J=8. 6Hz. 2H). 7. 62 (d. J=1. 8Hz. 2H). 7. 62 (d. J=1 . 8H2. 2H). 
7. 80 (d. J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS. nVz) : 290 (li^). 292 (M*+2) 
Example 180 

4-HvdrQxvphenvl 4-bromophenyl ketone (Reference Example) 

4-Methoxyphenyl 4-bromophenyl ketone (1.65 g) obtained in Example 122 was dissolved in dichtoromethane (20 
ml), a solution of 1 .0 M boron trSxromide in dichloromethane (23 ml) was added while cooled in k;e, and the admixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/ethyl acetate to ot>tain 1 .34 g of the title compound (yield: 85%). 

^ H-NMR (DMSO-dfi. 500MHz) : 5 6. 90 (d, J=8. 5H2. 2H), 7. 61 (d, J=8. 5Hz. 2H). 7. 66 (d. J=8. 6Hz. 2H). 7. 74 (d. 
J=8. 5Hz. 2H). 10. 46 (brs. 1H) 

Mass spectrometry data (FD-MS. nVz) : 276 (M+). 278 (M++2) 
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Example 181 

(44(6T-Dimethoxv-4-QuinoMtoxvlphen>HU4-bromoDhenvl^meft^ 

Under argon, 4-hyciroxyphenyl 4-bromophenyl ketone (1.182 g) obtained in Example 123 and 4-dimethylanninopy- 
ricfine (573 mg) wer added to xylene (37 ml), and the admixture was stirred at room temperature. After 30 minutes, 4- 
chloro-6,7-dimethoxyquinoline (954 mg) was added, and the admixture was refluxed with heat overnight. The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen carbonate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After remcving the solvent by reduced-pressure distillation, the 
resulting residue was purified first by chromatography on silica gel eluting with chlorofbrm^ethyl acetate and then by thin 
layer chromatography on silica gel eluting with chtorofornVethyl acetate (5/1) to obtain 1.574 g off the title compound 
(yield: 79%). 

^H-NMR (CDQa. 500MHz) : 6 4. 05 (s, 3H). 4. 06 (s, 3H). 6. 66 (d, J=4. 9Hz, 1H). 7. 27 (d. J=8. 6H2, 2H), 7. 46 (s, 
1H), 7. 47 (s. 1H), 7. 65 (d. J=7. 9H2, 2H). 7. 70 (d, J=8. 5Hz. 2H), 7. 90 (d. J=8. 6Hz. 2H), 8. 58 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 463 (M^), 465 (M^+2) 

Example 182 

{4'[(6.7-Dimetfioxy-4<iuinoM)Qxy]phenyl)f4-(N-methvlptDerazino)phen 

Under argon. 4-hydroxyphenyl 4-bromophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available N-melhylpiperazine (61 mg), sodium t-butoxide (67 mg), bis (tr^>henylphosphine)paIla- 
dtum(IO chloride (7 mg) were furtiier added, and the admixture was stirred at 100 C for 17 hours. The reaction mixture 
was partitioned between brine and chtoroform. and the chloroform layer was then dried with anhydrous magnesium sul- 
fate. After remcving the solvent by reduced-pressure distillation, the resufting residue was purified by thin layer chroma- 
tography on silica gel eluting witii chloroformAnethanol (10/1) to obtain 53 mg of the title compound (yiekJ: 22%). 

^H-NMR (CDCI3. 5OOMH2) : 5 2. 37 (s. 3H). 2. 58 (t. J=5. 5Hz. 4H), 3. 41 (t, J=5. 5Hz. 4H), 4. 04 (s, 3H). 4. 06 (s, 
3H). 6. 63 (d. J=4. 9H2. 1H), 6. 92 (d, J=9. 2Hz. 2H). 7. 25 (d. J=8. 5Hz. 2H). 7. 45 (s. 1H), 7. 51 (s, 1H), 7. 81 (d. 
J=8. 5H2. 2H). 7. 87 (d. J=:8. 6H2, 2H). 8. 56 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 483 (M*) 

Example 183 

l4-r(6.7-Dimettioxv^uinolyl)oxylDhenvl)f4-morDholinophenvnmethanone [288] 

Under argon. 4-hydrQxyphenyl 4-t)romophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available morpholine (52 mg), sodium t-butcodde (67 mg). bis (triphenylphosphine)pall^ium(ll) 
chtoride (7 mg) were further added, and the admixture was stirred at 1 00 »C overnight. The reaction mixture was parti- 
tioned between brine and chloroform, and the chtorofbnn layer was then dried with anhydrous magnesium sulfate. After 
removing tiie solvent by reducedi>ressure distillation, the resulting residue was purified by thin layer chromatography 
on silica gel eluting witti chlorofomVethyt acetate (5/1) to obtain 32 mg of the titie compound (yield: 14%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 34 (t, J=4. 9Hz. 4H), 3. 88 (t, J=4. 9Hz. 4H). 4. 04 (s, 3H), 4. 07 (s, 3H). 6. 64 (d. 
J=5. 5Hz, 1H), 6. 92 (d. J=9. 2Hz. 2H). 7. 26 (d. J=7. 3Hz. 2H), 7. 83 (d. J=9. 2Hz, 2H), 7. 87 (d. J=8. 5Hz, 2H), 8. 
56 (d, J=5. 5Hz, 1H), 7. 49 (s. 1H). 7. 51 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 470 (M+) 

Example 184 

{4-[(6.7-DimethPXy-4<iuino|yl)pxylphepyl}[4iyyrrolidlnQphenyqm ^ 

Under argon, 4-fTydraxyphenyl 4-bromophenyl ketone (232 wq) obtained in Example 123 was added to toluene (5 
ml), and commercially avaHable pyrrolidine (43 mg). socfium t-butoxIde (67 mg), bis (triphenyiphosphine)palladium(ll) 
chkHide (7 mg) were further added, and the admixture was stirred at 100 **C overnight. The reaction mixture was parti- 
tioned between brin and chloroform, and the chloroform layer was tiien dried with anhydrous magnesium sulfat . After 
removing tiie solvent by reduced-pressure distillation, ttie resulting residue vras purified by thin layer chromatography 
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on sHica gel eluting wrth chloroform/ethyl acetat (5/1) to obtain 45 mg of th title compound (yield: 20%). 

^H-NMR (CDOg. 500MH2) : 6 2. 05-2. 08 (m, 4H), 3. 38-3. 41 (m. 4H). 4. 04 (s, 3H), 4. 06 (s, 3H). 6. 57 (d. J=9. 
2Hz, 2H). 6. 62 (d, J=4. 9H2. 1H). 7. 24 (d, J=8. 6Hz. 2H), 7. 45 (s. 1H). 7. 52 (s, 1H), 7. 82 (d. J=9. 2H2, 2H). 7. 84 
(d. J=8. 5Hz, 2H), 8. 55 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 454 (M*) 

Example 185 

{4- [(6.7-Dimethoxy-4<|uinolyl)oxy]phenyl)[4-piperidinophenyflmethanone [290] 

Under argon, 4-hydraxyphenyl 4-t)romophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commerdally available piperidine (51 mg), sodium t-butoxide (67 mg), bs (triphenylphosphine)palladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 ""C overnight. The reaction mixture was parti- 
tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
on sUica gel eluting with chlordbrm/ethyl acetate (5/1) to obtain 75 mg of the title compound (yield: 32%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1. 68 (brs, 6H), 3. 38-3. 39 (m. 4H), 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 63 (d. J=4. 9Hz. 
1H). 6. 89 (d. J=8. 6Hz. 2H), 7. 25 (d. J=8- 5H2. 2H). 7. 45 (s. 1H), 7. 52 (s. 1H). 7. 80 (d. J=9. 2Hz. 2H). 7. 86 (d. 
J=8. 6Hz. 2H). 8. 56 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, nVz) : 468 (M") 

Example 186 

N-( 2-Methoxy-4-biphenyl )-N' -(4- [ ( 6, 7-dimethoxy^4- 
quinolyl )oxy]phenyl)urea [222] 



6.7-Dimethoxy-4-(4^minophenoxy)quinoline (52 mg) was si^pended in toluene (5 mQ. after the addition of triethyl- 
amine (1 mQ. tripfiosgene (52 mg) was added, and the admixture was r^luxed with heat for 2 minutes. 2-M6thQxy-4- 
biphenylarrvne (103 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 13 miruites. 
After the addition of aqueous sodium hydrogen cart)onate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofonm/acetone (10/1) to obtain 89 mg of the title compound (yield: 98%). 

^H-NMR (COaa, 500MHz) : 6 3. 67 (s. 3H). 4. 00 (s, 3H). 4. 04 (s, 3H). 6. 44 (d, J=5. 5Hz. 1H), 6. 86 (d. J=8. SHz, 
1H), 7. 10 (d, J=8. 6Hz, 2H). 7. 21-7. 37 (m. 4H), 7. 43 (s. 1H). 7. 53-7. 59 (m. 5H). 7. 79 (s. 1H). 8. 41 (s, 1H), 8. 
48 (d, J=4. 9Hz. 1H). 8. 53 (d. J=2. 4Hz. 1H) 
Mass spectrometry data (FD-MS. nrVz) : 521 (M+) 

Example 187 

N- ( 2 , 6-Diisopropylphenyl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [223] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was si^pended in toluene (5 ml), after the addition of triethyl- 
amine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 8 minutes. 2,6-Diisopropy- 
lanillne (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 5 minutes. After the 
addition of aqueous sodium hydrogen cart>onate. the reaction mixture was extracted 2 times with ethyl acetate, and the 
organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renxived by 
reduced-pressure distillation, and the resulting residue was purified by column chromato^aphy on silica gel eluting with 
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chloroform/aceton (1 0/1) to obtain 69 mg of th title compound (yield: 76%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 26 (nr>, 12H), 3. 39 (m, 2H), 4. 03 (s. 3H), 4. 04 (s, 3H). 6. 09 (brs. 1H), 6. 28 (brs. 
1 H). a 42 (d, J=5. 5Hz. 1 H), 7. 08 (d. J=8. 5Hz. 2H). 7. 26 (m, 1 H), 7. 29^7. 40 (m, 5H). 7. 53 (s, 1 H). 8. 46 (d. J=4. 
9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 499 (M"^) 
Example 188 

N-( 2-Chloro-4-nitrophenyl )-N^ -(4-[ ( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [224] 



6.7-Dimethoxy-4-(4-anriinophenoxy)qulnoline (104 mg) was dissolved in toluene (10 ml) with heat. 2-chloro-4-nrtro- 
phenyl isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated ays- 
tals were filtered and then washed with toluene to ot>tain 1 72 mg of the title compound (yield: 1 00%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=5- 5Hz. 1H). 7. 24 (d. J=9. 2Hz. 2H). 7. 38 
(s, 1H), 7. 51 (s. 1H). 7. 62 (d. J=8. 6Hz. 2H). 8. 23 (m, 1H), 8. 35 (m, 1H), 8. 46 (d. J=5. 5Hz. 1H), 8. 57 (m, 1H). 
8. 84 (brs. 1H). 9. 85 (brs. 1H) 

Mass spectrometry data (FD-MS. m/z) : 494 (M+). 496 (M++2) 
Example 189 

N- ( 3-Chloro-2-methoxyphenyl ) ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy ] phenyl }urea [225] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (58 mg) was dissolved in toluene (5 mQ with heat 3-chloro-2-methQx- 
yphenyl isocyanate (0.1 mQ was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue 
was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to otytain 75 mg of the title 
compourxl (yield: 80%). 

^H-NMR (CDQa. 500MHz) : 6 3. 73 (s. 3H), 4. 02 (s. 3H). 4. 05 (s. 3H). 6. 47 (d, J=5. 5Hz. 1H). 7. 01-7. 06 (m. 
2H). 7. 15 (d. J=8. 5Hz, 2H). 7. 43 (s. 1H). 7. 52 (d. J=9. 2Hz. 2H), 7. 57 (s. 1H). 7. 81 (s. 1H), 8. 16^8. 19 (m. 2H). 
8.50(d, J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 479 (M^). 481 (M^-i-2) 
Exanrple 190 

N-(2-Chloro-6-methylphenyl )-N' -{4-[ ( 6, 7-diinethoxy-4- 
quinolyPoxy] phenyl }urea [226] 



6.7-Dimethoxy-4-{4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 2K:hIoro-6-methyl- 
phenyl isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 17 minutes. TTie separated crystals 
were f fltered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%). 

^H-NMR (DMSOdg. 500MHz) : 6 2. 28 (s. 3H), 3. 94 (s, 3H). 3. 94 (s. 3H). 6. 43 (d. J=4. 9Hz. 1H). 7. 18 (d. J=9. 
2Hz. 2H). 7. 20-7. 36 (m. 3H), 7. 38 (s, 1H), 7. 52 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H). 7. 98 (s, 1H), 8. 45 (d. J=5. 5Hz, 
1H). 9. 03(s,1H) 

Mass spectrometry data (FD-MS. m/z) : 463 (M*). 465 (M*+2) 
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ExampI 191 

N-(3-Chloro-6-methoxyphenyl)-N' -(4-[ ( 6, 7-dimethoxy-4- 



quinolyl)oxy] phenyl} urea [227] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 3-chlorD-6-methox- 
10 yphenyl tsocyanate (11 1 mg) was added, and the admixture was refluxed with heat for 29 nrunutes. The resutting resi- 
due was purified by colunn chromatography on silica gel eluting with chlorofomVacetone (10/1) to obtain 84 mg of the 
title compound (yield: 100%). 

^ H-NMR (CDCI3, 500MHz) : 5 3. 60 (s. 3H). 3. 99 (s, 3H), 4. 05 (s, 3H). 6. 46 (d. J=4. 9H2. 1 H). 6. 69 (d. J=8. 5Hz. 
15 1 H). 6. 90 (m. 1 H). 7. 1 1 (d. J=9. 2Hz. 2H), 7. 42 (s. 1 H). 7. 53 (d. J=8. 5Hz. 2H). 7. 58 (s. 1 H). 7. 82 (s, 1 H), 8. 32 

(m. 1H). 8. 48 (d. J=5. 5Hz, 1H). 8. 52 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 479 (M+), 481 (M*+2) 

Example 192 

20 

N-(4-Chloro-3-nitrophenyl)-N' -(4-[ ( 6, 7-dimethoxy-4- 
quinolyl ) oxy] phenyl ) urea [ 228 ] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 nrH) wHh heal. 4-chloro-3-nitroph- 
enyl isocyanate (224 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals 
were filtered arxJ then washed with toluene to obtain 125 mg of the title conrpound (yield: 75%). 

30 

^ H-NMR (DMSO-dg. 500MHz) : 6 3. 93 (s. 3H). 3. 95 (s. 3H), 6. 46 (d. J=4. 9Hz. 1H). 7. 21 (d. J=:8. 5Hz. 2H). 7. 38 
(S. 1H). 7. 51 (S. 1H). 7. 60 (d. J=8. 5Hz. 2H). 7. 65 (s. 1H). 7. 67 (s. 1H). 8. 31 (s, 1H). 8. 46 (d, J=4. 9Hz. 1H). 9. 
01 (s. 1H), 9. 27{s,1H) 

Mass spectrometry data (FD-MS, miz) : 463 (M*). 465 (M++2) 

35 

Example 193 

N-( 2, 4-DichlQropheayl )-N'-{4-[(6, 7-dimethoxy-4- 
40 quinolyl) oxy] phenyl) urea [229] 



6.7-Dimethoxy-4-(4naminophenQxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 2.4-dichtorophenyl 
45 isocyanate (115 mg) was added, and the admixture was refluxed with heat for 20 minutes. The separated aystals were 
filtered and then washed with toluene to obtain 74 mg of the title compound (yield: 85%). 

^ H-NMR (DMSO-de, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=:4. 9Hz. 1H). 7. 22 (d. J=8. 6H2. 2H). 7. 39 
(S. 1H). 7. 40 (m, 1H), 7. 51 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H), 7. 62 (m. 1H). 8. 21 (d. J=9. 2Hz. 1H). 8. 40 (s. 1H). 8. 
50 46 (d. J=5. 5Hz. 1H). 9. 56 (s. 1H) 

Mass spectrometry data (FD-MS. nVz) : 483 (M^) 
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Example 194 

N - ( 2 , 6-Dichlorophenyl )"N'-{4-[(6, 7 - d imethoxy- 4 - 



quinolyl )oxy] phenyl) urea [230] 



67-Dimethoxy^-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 nil) with heat. 2.e<lichlorophenyj 
isocyanate (125 mg) was added, and the admixture was refluxed with heat for 12 minutes. TTie separated crystals were 
filtered and then washed with toluene to obtain 81 mg of the title compound (yield: 96%). 

^H-NMR (DMSOcfe. SOOMHz) : 5 3. 94 (s. 3H). 3. 94 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H). 7. 14- 7. 20 (m. 2H). 7. 32 
(dd. J=7. 9. 7. 9Hz, 1 H). 7. 38 (s. 1 H). 7. 51 -7. 54 (m. 3H). 7. 60 (d. J=9. 2Hz. 2H). 8. 23 (s, 1 H). 8. 45 (d. J=5. 5Hz. 
1H). 9. 09 (s, 1H) 

Mass spectronr^etry data (FD-MS. nrVz) : 483 (M^) 
Exanrple 195 

N"{4 - [ ( 6, 7 -dimethoxy- 4 -quinolyl )oxy] phenyl} -N' - [!-( 1- 
naphthyl ) ethyl] urea [231] 



6.7-Dimethoxy-4-(4-aminophenoxy)c|uinoltne (54 mg) was dissolved In toluene (5 ml) with heat. 1 -(1 -naphthyl)ethyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 100 ntinutes. The resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 65 mg of the title com- 
pound (yield: 72%). 

^H-NMR (DMSOde. 500MHz) : 6 1 . 55 (d. J=6. THz, 3H). 3. 93 (s. 3H). 3. 94 (s. 3H). 4. 62 (m, 1 H). 6. 39 (d. J=4. 
9Hz. 1H). 6. 79 (s. 1H). 7. 11 (d. J=9. 2H2. 2H). 7. 36 (s. 1H), 7. 49- 7. 58 (m. 7H). 7. 83 (m. 1H). 7. 94 (m. 1H), 8. 
17 (nn. 1H). 8. 42 (d. J=5. 5Hz, 1H), 8. 52 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 493 (M^) 

Example 196 

N-(2-n-Butylphenyl)-N'-(4-[(6,7-diinethoxy-4- 
quinolyl )oxy] phenyl} urea [232] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tri- 
ethylamine (2.4 ml), triphosgene (133 mg) was added, and the admixture was reffcjxed with heat for 2 minutes. 2-n- 
Butylphenylamine (0. 1 3 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomrVacetone (4/1) to obtain 130 mg of the title compound (yield: 69%). 

^H-NMR (DMSO-<%. 500MHz) : 6 0. 92 (t, J=7. 5Hz. 3H). 1. 32-1. 40 (m. 2H), 1. 50-1. 57 (m. 2H). 2. 59 (t J=8. 
9Hz, 2H), 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d, J=4. 9Hz, 1H). 6. 98- 7. 02 (m. 1H). 7. 12-7. 17 (m, 2H). 7. 19 (d. 
J=8. 9Hz, 2H), 7. 51 (s. 1H). 7. 58 (s, 1H). 7. 59 (d. J=8. 5Hz. 2H). 7. 71-7. 75 (m, 1H). 7. 89 (s. 1H). 8. 46 (d. J=4. 
9Hz. 1H). 9. 11{s, 1H) 

Mass spectrometry data (FD-MS. m/z) : 471 (M^) 
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Example 197 

N-(3-Ethoxycarbonylphenyl )-M' -{4 - [ ( 6, 7-dxmethoxy--4- 
quinolyl )oxy] phenyl) urea [233] 



6.7-Dimethoxy'4-(4^minophenoxy)quinoline (131 mg) was dissolved in toluene (10 ml) with heat after the addition 
of triethylamine (2 ml), triphosgene (213 mg) was added, and the admixture was refluxed with heat for 2 minutes. Ethyl 
3-aminobenzoate (0.1 mf) was added to the reaction mixture, and the admixture was refluxed with heat for 7 mirmites. 
After the addition of aqueous sodium fiydrogen cartx>nate. the reaction mixture was extracted 2 times wfth ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%). 

^H-NMR (CDag. 500MHz) : 5 1. 36 (t, J=7. 3H2, 3H), 4. 02 (s. 3H). 4. 05 (s. 3H), 4. 36 (q. J=7. 3Hz. 2H), 6. 45 (d. 
J=5. 5Hz. 1H). 7. 13 (d, J=9. 2H2. 2H). 7. 38-7. 45 (m. 4H), 7. 48 (d. J^. 2H2. 2H). 7. 56 (s. 1H). 7. 75 (d, J=7. 
3Hz, 1H), 7. 80 (d. J=7. 9Hz, 1H), 7. 90 (s. 1H). 8. 48 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 487 (M+) 

Example 198 

( 2 , 3-Dichlorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [234] 



6,7-Dimethoxy-4-(4-amtnophenoxy)quinonne (52 mg) was dissolved in toluene (5 ml) with heat 2,3<Jichlorophenyl 
isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 20 minutes. The reactfon solution was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1 ) to obtain 84 mg of the title com- 
pound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 00 (s. 3H), 4. 05 (s. 3H). 6. 45 (d, J=5. 5Hz. 1H). 7. 11- 7. 17 (m. 4H). 7. 41 (s. 
1 H). 7. 53 (d. J=9. 2Hz. 2H). 7. 57 (s. 1 H). 7. 91 (s. 1 H). 8. 22 (d. J=8. 5Hz. 1 H). 8. 48 (d. J=5. 5Hz. 1 H). 9. 1 2 (s. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 483 (M") 

Exanrple 199 

N-( 2, 4-DichlorQphenyl )-N' -(4-[ ( 6, 7-diinethoxy-4- 
quinolyl )oxy] phenyl} urea [2351 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat. 2.4-dichiorophenyl 
isocyanate (93 mg) was added, and fhe admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
fied by column cfvomatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 69 mg of tfte titie com- 
pound (yield: 73%). 

^H-NMR (CDCI3. 500MHz) : 8 4. 04 (s. 3H). 4. 06 (s. 3H). 6. 47 (d. J=4. 9Hz. 1H). 6. 98 (dd. J=2. 4. 8. 5Hz, 1H). 7. 
19 (d. J=8. 5Hz. 2H). 7. 25 (s. 1H). 7. 29 (s. 1H). 7. 39 (s. 1H). 7. 43 (s. 1H). 7. 52 (d. J=8. 5Hz. 2H). 7. 56 (S. 1H). 
8. 40 (d. J=2. 4Hz. 1H), 8. 50 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m^) : 483 (M^) 
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N - ( 3 , 4-Dichlorophenyl )-N'-(4-[(6, 7 -dime thoxy- 4 - 
5 quinolyl )oxy] phenyl} urea [236] 

6J-Dimethoxy-4-(4narTiinophenoxy)quinonne (51 mg) was dissolved in toluene (5 ml) with heat. 3,4-dichlorophenyl 
10 isocyanate (102 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to otitain 71 mg of the title compound (yield: 84%). 

^H-NMR (DMSOkIb. 500MHz) : 5 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 44 (d, J=4. 9H2. 1H), 7. 14- 7. 24 (m. 2H). 7. 34 
(m, 1H), 7. 38 (s. 1 H). 7. 50-7. 52 (m. 2H). 7. 59 (d. J=9. 2Hz, 2H), 7. 88 (s. 1 H). 8. 46 (d. J=4. 9H2. 1 H). 8. 92 (s, 
15 1H),9-00(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 483 (M*) 

Example 201 

^ N- ( 3 , 5-Dichlorophenyl )-N'-{4-[(6, 7 -dime thoxy- 4- 

quinolyl )oxy] phenyl) urea [237] 

25 

6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 3.5<lichlorophenyl 
isocyanate (76 mg) was added, and the admixture was refluxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 75 mg off the title compound (yield: 87%). 

30 ^H-NMR (DMSOde. 500MHz) : 6 3. 93 (s. 3H), 3. 94 (s, 3H). 6. 44 (d, J=4. 9Hz, 1H). 7. 15 (s. 1H). 7. 20 (d. J=9. 
2Hz. 2H). 7. 38 (s, 1H). 7. 51 (s. 1H). 7. 54 (s. 1H). 7. 54 (s, 1H), 7. 59 (d, J=9. 2Hz, 2H), 8. 46 (d. J=4. 9Hz. 1H). 
9. 00 (tMTS, 1H). 9. 07 (brs. 1H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M^) 

35 Example 202 

N-( 4-Chloro-2-nit:rophenyl )-N ' -(4- [ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy] phenyl ) urea [ 238 ] 

40 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (123 mg) was dissolved in toluene (12 ml) with heat, 4-chloro-2-nitro- 
phenyl isocyanate (172 mg) was added, and the admixture was refluxed with heat for 14 minutes. The separated crys- 
45 tals were filtered and then washed with toluene to obtain 174 mg of the title compound (yield: 85%). 

^H-NMR (DMSOdg. 500MHz) : S 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 7. 23 (d. J=7. 3Hz. 2H), 7. 39 
(s. 1H), 7. 51 (S. 1H). 7. 62 (d. J=7. 3Hz. 2H). 7. 79 (d. J=9. 2Hz. 1H), 8. 14 (s. 1H). 8. 35 (d. J=9. 2Hz. 1H). 8. 46 
(d. J=5. 5Hz. 1H), 9. 62 (s. 1H), 10. 0 (s, 1H) 
so Mass spectrometry data (FD-MS. nrVz) : 494 (M+), 496 (M++2) 
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Example 203 

N- ( 2-Ainino-4-chlorophenyl ) -N ' "{4-[ ( 6, 7-dimethoxy-4-' 
quinolyl)oxy]phenyl}urea [239] 

N-(4-Chlorc>-2-nitrophenyl)-N'-{4-[(6J<limethQxy-4<|uin^^ (158 mg) was dissolved in chloro- 

form/hfiethanol^ter (10ml/70ml/5rnl), sodium thiosuKate (1.01 g) was added, and the adnnixture was stin^ed at 60 *'C 
for 37 minutes. The reaction mixture was extracted 2 times with chlorofonm, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. TTie solvent was removed by reduced-pressure distillation, and th 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to otitain 
33 mg of the title compourxi (yield: 22%). 

^H-NMR (DMSOdg. 500MHz) : S 3. 94 (s. 3H). 3. 95 (s, 3H). 5. 09 (brs. 2H). 6. 43 (d. J=4. 9Hz. 1H). 6. 57 (m, 1H), 
6. 78 (d, J=2. 4Hz, 1H), 7. 17 (d, J=9. 2Hz, 2H). 7. 34 (d. J=:8. 6Hz, 1H), 7. 38 (s. 1H), 7. 51 (s, 1H), 7. 57 (d. J=8. 
5Hz, 2H). 7. 77 (s. 1 H). 8. 45 (d, J=4. 9Hz. 1 H). 8. 89 (s. 1 H) 

Example 204 

N-{4" [ ( 6, 7-diinethQxy-4-quinolyl ) oxy] phenyl } -N ' -( 2- 
pyr idinecarbony 1 ) urea [ 240 ] 

6,7-Dimethoxy-4-(4naminophenaxy)quinoline (75 mg) was dissolved in toluene (7 ml) with tieat, after the addition 
of triethylamine (1.4 ml), triphosgene (201 mg) was added, and the admixture was reftuxed with heat for 1 minuta 2- 
Pyridinecartxsxamide (1 02 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 3 hours. 
After the addition of aqueous sodium frydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed wHh brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reducedixessure distillation, arxi the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 86 mg of the title compound (yield: 77%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 06 (s. 3H). 4. 06 (s. 3H), 6. 49 (d. J=4. 9Hz, 1H). 7. 20 (d. J=9. 2Hz, 2H). 7. 43 (m. 
1H). 7. 57 (s, 1H). 7. 59 (m, 1H). 7. 71 (d, J=9. 2Hz. 2H). 7. 97 (m, 1H), 8. 28 (d, J=7. 9Hz. 1H). 8. 50 (brs, 1H). 8. 
68 (d. J=4. 9Hz. 1H). 10. 1 (brs, 1H). 10. 7 (brs. 1H) 
Mass spectrometry data (FD-MS. nVz) : 444 (M*) 

Example 205 

N-(3-ChlorQ"4, 6-dimethoxyphenyl)-N'-(4*[ ( 6, 7-dlmethoxy'-4- 
quinolyl)oxy] phenyl} urea [241] 



6.7-DimetfKxxy-4-(4^minophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat. 3-chlora4.6- 
dimethoxyphenyl isocyanate (76 mg) was added, and the admixture was ref luxed with heat for 18 minutes. The reaction 
solution was purified by colunrtn chromatography on sOica gel eluting with chloroform/acetone (10/1) to obtain 93 mg of 
the title compourKi (yield: 100%). 

^ H-NMR (CDQa. 500MHz) : 5 3. 76 (s. 3H). 3. 87 (s. 3H). 4. 02 (s. 3H). 4. 05 (s. 3H). 6. 46 (d. J=5. 5Hz. 1 H). 6. 49 
(s. 1H). 7. 13 (d, J=8. 5Hz. 2H). 7. 20 (s. 1H), 7. 42 (s. 1H). 7. 50 (d. J=8. 5Hz. 2H). 7. 57 (s. 1H). 7. 59 (s. 1H), 8. 
12 (s, 1 H). 8. 48 (d. J=5. 5Hz. 1 H) 

Mass spectrometry data (FD-MS. nVz) : 509 (M^). 51 1 (M^+2) 
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Example 206 

N-( 4-Chloro-2-methylphenyl)-N' -(4-[ ( 6, 7-dimethoxy--4- 



quinolyl )oxy] phenyl) urea [242] 



6,7-Dimethoxy-4-(4-aminophenoxy)c|uinoline (55 mg) was dissolved in toluene (5 ml) with heat, 4-chloro-2-methyl- 
phenyl isocyanate (90 mg) was added, and the admixture was ref luxed with heat for 26 nrdnutes. The separated crystals 
were filtered and then washed with toluene to obtain 69 mg of the title compound (yield: 80%). 

^H-NMR (DMSO-de. 500MHz) : 6 2. 26 (s, 3H). 3. 94 (s. 3H). 3. 94 (s. 3H), 6. 44 (m, 1H). 7. 18-7. 20 (m. 3H). 7. 
25 (s, 1H). 7. 38 (s, 1H). 7. 51 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 7. 87 (m, 1H). 7. 99 (s, 1H), 8. 45 (m, 1H). 9. 15 (s, 
1H) 

Mass spectrometry data (FD-MS. m/z) : 436 (M*), 465 (M++2) 
Example 207 

( 2-Chloro-3-methylphenyl ) -N ' - { 4- [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy3 phenyl} urea [243] 



67-Dimethoxy-4-(4-aminophenQxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 2-chloro-3-methyl- 
phenyt isocyanate (0.2 mQ was added, arxJ the admixture was ref luxed with heat for 12 minutes. The reaction solution 
was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to okrtain 30 mg of the title 
compound (yield: 37%). 

^H-NMR (CDQa, SOOMHz) : 6 2. 28 (s. 3H). 4. 00 (S. 3H). 4. 03 (s. 3H), 6. 41 (d, J=4. 9Hz. 1H). 7. 09-7. 15 (m. 
4H). 7. 37 (s, 1 H), 7. 39 (s, 1 H). 7. 42 (d. J=8. 5Hz, 2H), 7. 55 (s. 1 H). 7. 61 (s. 1 H), 7. 72 (s. 1 H), 8. 44 (d. J=:5. 5Hz. 
1H). 

Mass spectrometry data (FD-MS. m/z) : 463 (M*). 465 {M*42) 
Example 208 

N- ( 3-Amino-4-chlorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
qu inoly 1 ) oxy ] phenyl } urea [244] 



N-(4<}hloro-3-nitrophenyl)-N'-{4-[(6J<iimethoxy-4-quinolyl)oxy]phenyf}urea (100 mg) was dissolved in chloro- 
form/hiethanolMater (5ml/15ml/3ml). sodiun thiosulfate (358 mg) was added, and the admixture was stiaed at 60 ''C 
for 20 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brine and dried with anhydrous sodium suKate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
39 mg of the titfe compound (yield: 41%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 5. 30 (brs. 1H). 6. 45 (d. J=5. 5Hz. 1H). 6. 64 (m. 1H). 

7. 02 (m. 1H). 7. 06 (d. J=8. 6Hz, 1H). 7. 20 (d. J=9, 2Hz. 2H). 7. 39 (s. 1H), 7. 52 (s. 1H), 7. 57 (d, J=8. 6H2. 2H), 

8. 47 (d. J=4. 9Hz. 1H). 8. 56 (s. 1H). 8. 73 (s. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 465 {M*+1) 
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Example 209 

N-(3-Methoxypropyl)-N'-(4-[(6,7-dimethoxy-4>- 
quinolyl)oxy] phenyl} urea [245] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was ref luxed with heat for 2 minutes. 3-Meth- 
oxypropylamine (0.05 ml) was added to the reaction mixture, and the adrrwrture was ref luxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cart)onate, the reaction mixture was extracted 2 times wrth ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sultete. The solvent was removed 
by reduced-pressure distillation, and the resufting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 51 mg of the title compound (yield: 72%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1. 82 (m, 2H), 3. 31 (s. 3H). 3. 39 (m, 2H). 3. 50 (t. J=4. 5Hz, 2H), 4. 03 (s, 3H), 4. 
04 (s, 3H). 5. 65 (brs, 1H), 6. 44 (d, J=4. 9H2, 1H). 7. 10 (d, J=8. 7Hz. 2H). 7. 41-7. 55 (m. 4H). 7. 55 (s. 1H). 8. 46 
(d. J=:5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 41 1 (M+) 
Example 210 

N->(2-Methoxyethyl)-N*-(4-[(6,7-dimethoxy4- 
quinolyl )oxy] phenyl }urea [246] 



6.7-DimethQxy-4-(4-anrynophenoxy)quinoline (52 mg) was dissolved in toluene (5 mO with heat, after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was ref luxed with heal for 3 minutes. 3-Meth- 
oxyethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 8 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 63 mg of the tide compound (yield: 91%). 

^ H-NMR (CDCI3, 500MHz) : 6 3. 36 (s, 3H). 3. 36^3. 53 (m. 4H). 4. 03 (s, 3H), 4. 03 (s. 3H). 5. 81 (brs, 1 H), 6. 43 
(d, J=5. 5Hz. 1H), 7. 87 (d, J=8. 5Hz, 2H). 7. 40 (s. 1H), 7. 45 (d. J=9. 2Hz. 2H). 7. 55 (s, 1H), 7. 92 (s. 1H). 8. 45 
(d. J=4. gHz. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 398 {M++1) 
Example 21 1 

N-{4 - [ ( 6, 7-Dimethoxy-4-quinolyl )oxy]phenyl}-N' -( 2- 
pyridylmethyl ) urea [247] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mO, triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed wrth heat for 12 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the titie compound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 00 (s, 3H), 4. 01 (s, 3H). 4. 58 (d. J=5. 5Hz, 2H). 6. 39 (d, J=5. 5Hz. 1H), 6. 66 (m, 
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1H), 7. 05 (d. J=9. 2Hz, 2H). 7. 18 (m. 1H). 7. 34 (d, J=7. 9Hz. 1H). 7. 39 (s, 1H). 7. 45 (d, J=9. 2H2. 2H), 7. 54 (s, 
1H). 7. 66 (m. 1H). a 40 (brs. 1H), 8. 43 (d. J=5. 5Hz. 1H). 8. 47 (d. J=4. 9H2, 1H) 
Mass spectrometry data (FD-MS. rtVz) : 430 (M+) 

Example 212 

N- [ ( 4-tert-Butylphenyl )met:hyl] -N ' - (4- [ ( 6 , 7-dimethoxy-4- 
qulnolyl ) oxy ] phenyl }urea [ 248 ] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoIine (50 mg) was dissolved in toluene (5 ml) with heat, after the aldition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4-tert- 
ButytphenyQmethylannine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 
pfunutes. After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was renx>ved by reduced-pressure distillation, and the resulting residue was purified by colunrtn chromatography on sil- 
ica gel eluting with chbrofbrm/acetone (10/1) to obtain 23 mg of the title compound (yield: 28%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 99 (s. 3H). 4. 01 (s. 3H), 4. 38 (d, J=5. 5Hz. 1H). 5. 81 (brs. 1H). 6. 38 (d. J=4. 
9H2, 1H). 7. 02 (d. J-9. 2Hz. 2H). 7. 20-7. 40 (m. 7H). 7. 52 (s. 1H). 7. 64 (s. 1H). 8. 40 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 485 (M^) 

Example 213 

N-{4 - [ ( 6, 7 - Dime t:hoxy-4 -quinolyl ) oxy] phenyl }-N' -( 3- 
pyridylmethyl ) urea [249] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylanvne (1 ml). trq>hosgene (56 mg) was added, and the admixture was refluxed with heat for 2 nrtinutes. 3-Pyri- 
dylmetfiylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cartxMiate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sul^e. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform^acetone (10/1) to obtain 71 mg of the titie compound (yield: 93%). 

^H-NMR (DMSO-de, 500MHz) : 5 3. 93 (s. 3H). 3. 94 (s. 3H). 4. 34 (d, J=5. 5Hz. 2H), 6. 40 (d. J=4. 9Hz. 1H). 6. 72 
(t. J=6. 1Hz, 1H). 7. 12 (d. J=9. 2Hz, 2H). 7. 35 (m, 1H). 7. 37 (s, 1H). 7. 50 (s. 1H), 7. 53 (d. J=9. 2Hz, 2H). 7. 72 
(d. J=7. 9Hz, 1H). 8- 43^8. 46 (m. 2H). 8. 53 (s. 1H). 8. 73 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 430 (M*) 

Example 214 

N-{4"[ ( 6, 7-Dimet:hoxy-4-quinolyl)oxy]phenyl}"N'-(4- 
pyridylmethyl ) urea [250] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), trphosgene (53 mg) was added, and the admixture was refluxed with heat for 2 minutes. 4-Pyri- 
dylmethylamine (0.05 m^) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cartxsnate. the reaction mixture was extracted 2 times wHh ethyl acetate, 
and the organic layer was then washed witii brine arxl dried with anhydrous sodium sulfate. The solvent was renx>ved 



94 



EP08G0433A1 



by reduced-pressure distillation, and th resulting residue was purified by column chromatograpby on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 40 mg of the title compound (yield: 54%). 

^H-NMR (CDCI3, 500MHz) : 6 4, 01 (s. 3H), 4. 03 (s. 3H). 4. 43 (d, J=5. SHz. 2H), 5. 97 (m. 1H), 6. 40 (d. J=5. 5Hz. 
1H). 7. 08 (d. J=9. 2Hz, 2H), 7. 20 (d, J=5. SHz, 2H), 7. 38 (s. 1H). 7. 42 (d, J=:8. 6Hz. 2H). 7. 54 (s. 1H), 7. 81 (s, 
1 H). 8. 42 (d. J=5. 5Hz. 1 H), 8. 49 (d, J=6. 1 Hz. 2H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M+) 

Example 215 

N- {4- C ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl )-N ' - [ ( 4- 
dimethylaminophenyl )methyl] urea [251] 



6J-Dlmethoxy-4-(4-aiTvnophenoxy)quinonne (51 mg) was dissolved in toluene (5 mQ with heat, after the addition 
of triethytamine (1 ml), trtphosgene (55 mg) was added, and tiie admixture was refhixed witii heat for 2 minutes. (4- 
DimethylanrvnophenyQmethylamine (104 mg) was added to the reaction mixture, and the admixture was r^luxed with 
heat for 12 minutes. After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
The solvent was removed t>y reduced-pressure distillation, and tiie resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to obtain 12 mg of the titie conrpound (yield: 15%). 

^H-NMR (DMSO-de, 500MHz) : 6 2. 87 (s. 6H). 3. 93 (s. 3H), 3. 94 (s. 3H), 4. 18 (d. J=5. 5Hz, 2H), 6. 40-6. 43 (m, 
2H), 6. 70 (d, J=9. 2Hz. 2H), 7. 13 (d. J=8. 6Hz. 2H), 7. 14 (d, J=8. 6Hz, 2H). 7. 37 (s. 1H). 7. 51 (s, IN). 7. 52 (d, 
J=9. 2Hz. 2H), 8. 44 (d. J=4. 9Hz. 1H), 8. 57 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 472 (M+) 

Exarrpte 216 

N-{4-[ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N '-( 3 , 5- 
dinitrophenyl ) urea [252] 



6.7-Dimethoxy-4-(4^minophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat. 3.5-dinitrophenyl 
isocyanate (81 mg) was added, arxJ the admixture was ref hixed with heat for 20 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting witti chloroform/acetone (10/1) to obtain 53 mg of the titie com- 
pound (yield: 57%). 

^H-NMR (DMSO-ds, 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 46 (d. J=4. 9Hz, 1H). 7. 24 (d. J=9. 2Hz. 2H), 7. 39 
(s. 1H). 7. 51 (s. IhO. 7. 64 (d. J=8. 5Hz, 2H), 8. 42 (s. 1H), 8. 47 (d, J=4. 9Hz. 1H). 8. 77 (s, 1H). 8. 77 (s. 1H), 9. 
21 (s. 1H). 9.73(s. 1H) 

Mass spectrometry data (FD-MS, rrVz) : 506 (M^+1) 
Example 217 

N-(Cyclohexyl)-N' -'(4-[( 6 , 7-dimethQxy-4- 
qui noly 1 ) oxy ] phenyl } urea [253] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (200 mg) was dissolved in toluene (5 ml) wrtii heat, cyclohexyl isocy- 
anate (340 mg) was added, and tiie admixture was stiaed wrtii heat at 80-90 ""C for 30 minutes. After tiie addition of 
water, the reaction mixture was extracted 2 times with etiiyl acetate, and the organic layer was then washed with brine 
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and dried with anhydrous sodium suHat . Tb solvent was removed by reduced-pressur distillation, and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 210 mg of 
the title oonrpound (yield: 74%). 

^H-NMR (CDCI3, 500MHz) : 5 1 . 1 1 -1 . 22 (m. 2H). 1 . 34-1 . 46 (m, 2H). 1 . 56-1 . 66 (m, 2H). 1 . 68-1 . 78 (m, 2H). 
1. 96-2, 05 (m. 2H), 3. 64-3. 73 (m. 1H), 4. 05 (s, 6H), 4. 58 (d. J=7. 9Hz. 1H). 6. 36 (s. 1H). 6. 46 (d. J=4. SHz. 
1H), 7, 13 (d. J=8. 6Hz, 2H), 7. 42 (d. J=8. 6Hz, 2H), 7. 42 (s, 1H), 7. 56 (s, 1H). 8. 48 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 421 (M*^) 

Exarrple 218 

N- ( 3 , 4-Difluoro phenyl )-N'-{4-[(6, 7 - dimethoxy - 4 - 
quinolyPoxy] phenyl) urea [254] 



6,7-Dimethoxy-4-(4-aminophenoxy)qutnoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trlethylanriine (1 ml). tr9>hosgene (55 mg) was added, and tiie admixture was refkixed with heat for 3 minutes. 3.4- 
Diftuoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cartx}nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the orgariic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofbrnVacetone (10/1) to obtain 63 mg of the titie compound (yield: 83%). 

^H-NMR (CDOg. 500MHz) : 6 4. 03 (s, 3H). 4. 06 (S. 3H). 6. 45 (d. J=5. 5Hz. 1H). 6. 96- 7. 02 (m. 1H). 7. 02-7. 
10 (m. 1H). 7. 1 1 (d. J=8. 5Hz. 2H). 7. 41 -7. 45 (m. 2H). 7. 48 (d. J=8. 6Hz. 2H). 7. 58 (s, IH). 7. 72 (s. 1H). 7. 74 
(S. IH), 8. 44 (d. J=5. 5Hz. IH) 
Mass spectrometry data (FD-MS, nVz) : 451 (M^ 

Example 219 

N-( 2, 4, 5"Trif luorophenyl)-N' -{4-[ ( 6 , 7 -dimethoxy-4- 
quinolyl)oxy] phenyl) urea [255] 

6.7-DimethQxy-4-(4-amincphenoxy)c|uinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed wrtii heat for 3 minutes. 2.4.5- 
Trifluoroaniline (75 mg) was added to tiie reaction mixture, and the admixture was refluxed wrtti heat for 20 minutes. 
After tiie addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ettiyl acetate, 
and tiie organic layer was then washed witii brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by colurmi chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 58 mg of the titie compound (yield: 73%). 

^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 45 (d. J=5. 5Hz. 1 H). 7. 24 (d. J=8. 6Hz. 2H). 7. 40 
(s. IH). 7. 52 (s. IH). 7. 59 (d. J=«. 6H2, 2H). 7. 62-7. 70 (m. IH). 8. 17-8. 25 (m. IH). 8. 48 (d. J==4. 9Hz. IH). 8. 
76 (s. 1H).9.23(s. IH) 

Mass spectrometry data (FD-MS. m^) : 469 (M^) 
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Example 220 

N- ( 2, 4 , 6-Trif luorophenyl ) -N ' - { 4- [ ( 6 , 7-dimethQxy-4- 



quinolyl )oxy] phenyl) urea [256] 



6 J-Oimethoxy-4-(4-arnjnophenoxy)quinoline (50 mg) was dissolved in toluene (5 nil) with heat, after the addition 
of triethytamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 mirurtes. 2,4.6- 
Trifluoroaniline (75 mg) was added to the reaction nmxture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cart)onate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sultete. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 37 mg of the title compound (yield: 47%). 

^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 43 (d. J=5. 5Hz. 1H), 7. 20 (d. J=8. 6Hz. 2H). 7. 29 
(t. J=8. 6Hz, 2H). 7. 39 (s, 1H), 7. 52 (s. 1H). 7. 58 (d. J=8. 6Hz, 2H). 8. 07 (s. 1H). 8. 46 (d. J=5. 5Hz. 1H). 9. 14 
(S.1H) 

Mass spectrometry data (FD-MS. mfz) : 469 (M+) 
Example 221 

N- ( 2, 3, 4- Tr if luorophenyl) -N' -{4- [ ( 6 , 7 -diinethoxy-4- 
quinolyl)oxy 3 phenyl }urea [257] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethytamine (1 ml), triphosgene (55 mg) was added, and the admixture was r^luxed with heat for 3 minutes. 2.3.4- 
Trif luoFoaniline (75 mg) was added to the reaction mixture, and the admixture was ref hixed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with etfiyl acetate, 
and the organic layer was th^ washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reducedixessure donation, arxl the resulting residue was purified by column chromato^aphy on silica gel eluting 
with chbrofbmVacetone (10/1) to obtain 18 mg of the title compound (yield: 23%). 

^H-NMR (DMSO-dg. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (S. 3H). 6. 44 (d. J=4. 9H2. 1H). 7. 23 (d. J=8. 6Hz. 2H). 7. 
25-7. 33 (m. 1 H). 7. 39 (s. 1 H). 7. 52 (s. 1 H). 7. 59 (d. J=8. 6H2. 2H). 7. 85^7. 92 (m. 1 H). 8. 47 (d. J=5. 5Hz. 1 H). 
8.73(S.1H). 9.21 (s. 1H) 
Mass spectrometry data (FD-MS. nrVz) : 469 (M^) 

Example 222 

N-( 2, 5 -Dimethoxy phenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [258] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trielhylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Dimethoxyaniline (1 02 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatogrsiphy on silica gel eluting 
with chloroform/acetone (10/1) to obtain 81 mg of the title compound (yield: 90%). 
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^H-NMR (CDQa. 500MHz) : 6 3. 68 (s, 3H). 3. 78 (s, 3H), 4. 02 (s, 3H). 4. 05 (s. 3H). 6. 46 (d. J=5. 5Hz. 1H). 6. 53 
(dd. J=:3. 1. a 5Hz, 1H). 6. 76 (d. J=9. 2Hz. 1H). 7. 13 (d. J=9. 2Hz, 2H), 7. 43 (s, 1H), 7. 52 (d, J=9. 2Hz, 2H), 7. 
55 (s. 1H). 7. 57 (s. 1H), 7. 78 {S, 1H), 7. 91 (d. J=3. 1Hz. IN). 8. 49 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M*) 

Example 223 

N-( 3, 5-Dimethoxyphenyl ) -N ' -{4- [ ( 6, 7-dlmethoxy 4- 
quinolyl )Qxy] phenyl} urea [259] 



6 J-Dimethoxy-4-(4-amjrK3phenoxy)quinotine (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mQ. triphosgene (101 mg) was added, and the admixture was refluxed with heat for 4 minutes. 3.5- 
Dimethoxyaniline (62 mg) was added to the reaction nruxture. and the admixture was refluxed with heat for 13 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate. 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 85 mg of the title compound (yield: 100%). 

^H-NMR (CDQa. 500MHz) : 53. 73 (s, 6H). 4. 00 (s. 3H). 4. 03 (s. 3H). 6. 18(s. 1H). 6. 42 (d. J=5. 5Hz. 1H), 6. 60 
(S. 1 H), 6. 60 (S, 1 H). 7. 09 (d, J=8. 6Hz. 2H). 7. 40 (s. 1 H). 7. 45 (d. J=8. 6Hz. 2H), 7. 56 (s. 1 H). 7. 68 (s. 1 H), 7. 
85 (s. 1H). 8. 45 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M+) 

Exanrple 224 

N-( 2, 3-Dif luorophenyl)-N' -{4-[ ( 6 , 7 -dimethoxy- 4 - 
quinolyPoxy] phenyl }urea [260] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), tr'phosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.3- 
DtfhjoroanOtne (51 tri) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed wrth brine and dried with anhydrous sodium sulfate. The solvent was removed by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 60 mg of the title compound (yield: 79%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 45 (d. J=4. 9Hz. 1H), 7, 02- 7. 08 (m, 1H). 7. 11-7. 
19 (m. 1H). 7. 23 (d. J=9. 2Hz. 2H), 7. 39 (s. 1H). 7. K (s, 1H). 7. 59 (d. J=9. 2Hz. 2H). 7. 94-7. 99 (m. 1H). 8. 47 
(d. J=4. 9Hz, 1H), 8. 78 (S. 1H). 9. 25 (S. 1H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M^) 

Example 225 

N-( 3, 5-Dif luorophenyl )-N'-(4-C(6, 7-dimethoxy-4- 
qulnolyPoxy] phenyl }urea [261] 



6,7-Dinf^etfK>xy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiylamine (1 mO, tripfK>sgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5- 
Difluoroaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
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After the addition of aqueous sodium hydrogen cartwnate. the reaction mixtur was extracted 2 times with ethyl acetat , 
and the organic layer was then washed with brine and dried with anhydrous sodium suHate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica ge! eluting 
with chloroform/acetone (10/1) to obtain 49 mg of the title compound (yield: 64%). 

^ H-NMR (DMSOde, 500MHz) : S 3. 94 (s, 3H), 3. 95 (s, 3H). 6. 45 (d, J=4. 9Hz. 1 H), 6. 75- 6. 83 (m. 1 H). 7. 16-7. 
26 (m. 4H)/7. 39 (s, 1H). 7. 52 (s. 1H), 7. 59 (d. J=8. 6Hz, 2H), 8. 47 (d. J=4. 9Hz. 1H). 8. 99 (s. 1H). 9. 12 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M+) 

Example 226 

N- ( 2, 3, 6-Trif luorophenyl )-N' - {4- [ ( 6, 7-diinethoxy-4- 
quinolyl ) oxy 3 phenyl} urea [262] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 tng) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mO. trphosgene (55 mg) was added, and the admixture was refluxed vnth heat lor 3 minutes. 2,3.6- 
trif luoroaniline (53 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 38%). 

^ H-NMR (DMSOdg. 500MHz) : 6 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 44 (d. J=5. 5Hz. 1 H). 7. 15- 7. 25 (m. 3H), 7. 33-7. 
44 (m. 2H). 7. 52 (s, 1H). 7. 59 (d, J=8. 6Hz. 2H), 8. 41 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H). 9. 18 (s. 1H) 
Mass spectrometry data (FD-MS, m^) : 469 (M^) 

Example 227 

N - ( 2 , 6-Di f luorophenyl )-N'-{4-[(6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [263] 



6,7-DimethQxy-4-(4-aminophenaxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, 2.6-dif luorophenyl 
isocyanate (104 mg) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals were 
f iltered and then washed with toluene to obtain 57 mg of the title compound (yield: 74%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H), 6. 44 (d. J=4. 9Hz, 1H). 7. 13- 7. 25 (m. 4H), 7. 28-7. 
38 (m. 1 H). 7. 39 (s. 1 H). 7. 52 (s, 1 H). 7. 59 (d, J=9. 2Hz, 2H). 8. 1 5 (s. 1 H). 8. 46 (d. J=5. 5Hz. 1 H). 9. 09 (s, 1 H) 
Mass spectrometry data (FD-MS. nVz) : 451 (M*) 

Example 228 

N-( 2, 5-Bis( trif luoromethyl )phenyl] -N ' -{4- [ ( 6, 7-diniethoxy-4- 
quinolyl ) oxy] phenyl} urea [264] 



6.7-DimethQxy-4-(4-anftinophenoxy)quinoline (50 nr)g) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ntl). triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5- 
Bis(trffluorometl^)aniline (79 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times wHh 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulferte. The solvent 
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was removed by reduced-pressure distillation, and th resulting residue was purified by colunnn chromatography on sil- 
ica gel eluting with chlorofbrnn/acetone (10/1) to obtain 30 mg of th title compound (yield: 32%). 

^H-NMR (DMSO-de, SOOMHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 6. 45 {d. J=4. 9Hz, 1H). 7. 24 (d. J=9. 2Hz, 2H), 7. 40 
(s, 1H), 7. 52 (s. 1H). 7. 60-7. 66 (m, 3H). 7. 95 (d. J=7. SHz, 1H), 8. 38 (s. 1H). 8. 46-8. 52 (m, 2H), 9. 70 (s. 1H) 
Mass spectrometry data (FD-MS. nrVz) : 551 (M^) 

Example 229 

N-( 2, 4-Dimethoxyphenyl )-N'-{4-[(6, 7 -dime t hoxy - 4 - 
quinolypoxy] phenyl} urea [265] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triettiylamine (1 ml), trphosgene (72 mg) was added, and the admixture was refhixed with heat for 3 minutes. 2,4- 
Dimethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 11 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times witii ethyl acetate, 
and the organic layer was then washed with txine and dried with anhydrous sodium sutfiate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
witii chloroform/acetone (10/1) to obtain 44 mg of the titie compound (yield: 53%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 74 (s. 3H). 3. 80 (s. 3H). 4. 03 (s. 3H), 4. 05 (s. 3H). 6. 44-6. 51 (m, 3H), 7. 06 (s. 
1H), 7. 12 (d, J=9. 2H2. 2H). 7. 43 (s. 1H), 7. 49-7. 51 (m. 3H), 7. 57 (s. 1H), 7. 86 (d. J=8. 6Hz. 1H), 8. 48 (d, J=5. 
5Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 475 (M^) 
Example 230 

N-(2-Chlorophenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl )oxy 3 phenyl )urea [266] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mQ with heat, 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri- 
fied by colunrvi chromatography on silica gel eluting wHh chlorolbrm/Sacetone (10/1) to obtain 64 mg of the title 
compound (yield: 81%). 

^H-NMR (CDGa, 500MHz) : 6 4. 01 (s. 3H), 4. 05 (s, 3H). 6. 46 (d. J=4. 9Hz. 1H), 6. 98 (dd. J=7. 3, 7. 9Hz, 1H), 7. 
14 (d. J=8. 6Hz, 2H). 7. 26 (dd, J=7. 3. 7. 9Hz. 1H). 7. 31 (d. J=7. 9Hz, 1H). 7. 43 (s. 1H). 7. 52 (d. J=9- 2Hz, 2H). 
7. 57 (s, 1H), 7. 57 (s, 1H). 8. 24 (d. J=7. 9Hz, 1H). 8. 37 (s. 1H). 8. 50 (d. J=5. SHz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 449 (M*), 451 (M++2) 

Example 231 

N-(3-Chlorophenyl)-N'-(4-[(6,7-dimethoxy4- 
quinolyPoxy] phenyl) urea [267] 



6.7-Dimethoxy-4-(4naminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 minutes. The reaction solution was puri- 
fied by colunrtn chromatography on silica gel eluting witti chlorolornVacetone (10/1) to obtain 72 mg of the title 
conrpound (yield: 93%). 
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^H-NMR (CDCI3, 500MHz) : 6 3. 98 (s, 3H), 4. 03 (s. 3H). 6. 41 (d. J=4. 9H2, 1H). 6. 99 (d. J=7. 9H2, 1H). 7. 09 (d. 
J=8. 5Hz. 2H). 7. 16 (dd. J=7. 9H2, 7. 9Hz, 1H). 7. 23 (d, J=:8. 6Hz, 1H). 7. 38 (s. 1H), 7. 42-7. 44 (m. 3H), 7. 56 
(S. 1H), 8. 13 (S. 1H). 8. 14 (s, 1H), 8. 44 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 449 (M+). 451 (M++2) 

5 

Example 232 

N--( 2, 3-Dimethoxyphenyl )"N'-{4-[(6, 7 -dimethoxy- 4- 
to quinolyl )oxy] phenyl} urea [268] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mQ wwth heat, after the addition 
15 of triethylamine (1 ml), triphosgene (74 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.3- 

Dimethoxyanillne (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 

After the addition of aqueous sodium hydrogen caitxxiate. the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with t>rine and dried with anhydrous sodium sulfate. The solvent was removed 

by reduced-pressure distillation, and the resulting residue was purified k>y column chromatography on silica gel eluting 
20 with chlorofomVacetone (1 0/1 ) to obtain 83 mg of the title compound (yield: 1 00%). 

^ H-NMR (CDCI3. 500MHz) : 6 3. 72 (s. 3H). 3. 84 (s. 3H). 4. 02 (s. 3H). 4. 05 (s, 3H). 6. 46 (d. J=5. 5Hz. 1 H), 6. 62 
(d. J=7. 9Hz, 1H). 7. 05 (dd, J=8. 5. a 5Hz. 1H). 7. 13 (d. J=9. 2H2. 2H). 7. 43 (s. 1H). 7. 54 (d. J=8. 6Hz, 2H). 7. 
58 (S, 1 H). 7. 85 (d. J=8. 6Hz. 1 H), 7. 88 (s. 1 H). 8. 27 (s. 1 H), 8. 50 (d, J=5. 5Hz. 1 H) 
25 Mass spectrometry data (FD-MS, nVz) : 475 (M*) 

Example 233 

N- ( 4 -Hydroxy phenyl )-N'-{4-[(6 , 7-dimethoxy-4- 

30 ' — — — — ■ = 

quinolyl )oxy] phenyl} urea [269] 



35 N-(4-BenzylQxyphenyI)-N'-{4-[(6.7-Dimethoxy-4<|uinolyl)oxy]phenyl}urea (228 mg) was dissolved in N,N-<Jimelhyl- 
famamide/ethyl acetate (15 ml/20 mQ, after the addition of tri^hylamine (4 mQ. 20% p^ladium hydroxide (1.18 g) was 
added, and the admixture was stirred at room temperature under hydrogen for 15 hours. The reaction mixture was fi- 
tered using CeXUte, after which the f iftrate was concentrated, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to obtain 188 mg of the tftle compound (yield: 100%). 

40 

^ H-NMR (DMSb-dg. 500MHz) : 5 3. 98 (s, 3H), 3. 99 (s, 3H). 6. 60 (d. J=5. 5Hz. 1H), 6. 68 (d, J=8. 6Hz. 2H). 7. 21 
(d, J=8. 5Hz. 2H). 7. 22 (d. J=8. 5Hz, 2H). 7, 47 (s, 1H), 7. 60 (d. J=9, 2Hz, 2H). 7. 61 (s, 1H), 8. 58 (s. 1H). 8. 59 
(s. 1H), 8. 98 (s, 1H), 9. 03 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 431 (M++1) 

45 

Example 234 

N- ( 4 - Ace toxy phenyl )-N'-{4-[(6,7-diinethoxy-4- 
50 quinolyl )oxy]phenyl}urea [270] 



N-(4-Hydroxyphenyl)-N'-{4-[(6.7<limethaxy-4K)uinolyl)oxy]phenyl}urea (47 mg) was dissolved in methylene cWo- 
55 ride (6 ml), after the addition of triethylamine (2 mQ. acetic anhydride (0.5 ml) was added, and the admixture was stinred 
at room temperature for 1 5 hours. After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was 
extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium 
sulfate. The solvent was renrxTved by reduced-pressure distillation, and ttie resulting residue was purified by colunvi 
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chromatography on silica g I eluting with chlorofornVaceton (10/1) to obtain 35 mg of the title compound (yield: 68%). 

^H-NMR (COag, 500MHz) : 6 2. 31 (s, Shi). 4. 01 (s. 3H), 4. 04 (s, 3H). 6. 43 (d. J=5. 5Hz. IH). 7. 01 (d. J=8. BHz, 
2H). 7. 11 (d. J=9. 2Hz, 2H), 7. 26 (brs. 1H). 7. 32 (d. J=9. 2H2. 2H). 7. 40 (s, 1H). 7. 45 (d. J=9. 2H2. 1H). 7. 56 (s. 
5 1H). 7. 56 (biB. 1H), 8. 46 (d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 473 (M*) 

ExarTple235 

N-(3. 4, 5-Trimethoxyphenyl )-N' -(4-[ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [271] 



75 

6,7-Dlmethoxy-4-(4naminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3.4,5- 
TrimethoxyaniGne (76 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 19 minutes. 
After the addition of aqueous sodium hydrogen cartxxiate, the reaction mixture was extracted 2 times with ethyl acetate. 
20 and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified k>y column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compourxi (yield: 87%). 

^H-NMR (CDCI3. 5OOMH2) : 6 3. 81 (s. 6H). 3. 83 (s, 3H). 4. 02 (s, 3H), 4. 05 (s. 3H). 6. 44 (d, J=4. 9Hz, 1H). 6. 69 
25 (s. 2H), 7. 12 (d. J=^. 2Hz. 2H). 7. 41 (s, 1H). 7. 41 (brs, 1H). 7. 48 (d, J=8. 6Hz. 2H). 7. 57 (s, 1H). 7. 58 (s. 1H), 
8. 47 (d. J=4.9Hz,1H) 

Mass spectrometry data (FD-MS, m/z) : 505 (M^) 
Example 236 

30 

( 2 , 4-Dif luorophenyl )-N'-{4-E(6, 7-dimethoxy-4" 
quinolyl )oxy] phenyl} urea [272] 

35 

6,7-Dim6thoxy-4-(4naminoph6noxy)quinoline (100 mg) was dissolved In toluene (10 mQ with heat. 2,4<lifluorophe- 
nyl isocyanate (120 ml) was added, arvi the admixture was r^luxed with heat for 30 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 1 28 mg of the title compound (yield: 84%). 

40 

^H-NMR (DMSOkIs. 500MHz) : S 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 46 (d. J=4. 9Hz. 1H), 7. 03- 7. 10 (m, 1H), 7. 22 
(d. J=9. 2Hz, 2H), 7. 28- 7. 35 (m, 1H), 7. 39 (s. 1H). 7. 52 (s. 1H). 7. 59 (d. J=9. 2Hz. 2H), 8. 05-^8. 12 (m, 1H). 8. 
47 (d, J=5. 5H2. 1H), 8. 52 (s. 1H). 9. 15 (s. 1H) 
Mass spectrometry data (FD-MS. m^) : 451 (M^) 

45 

Example 237 

N - ( 2 , 5 - Pi f luorophenyl )-N'-{4-[(6, 7-diinethoxy-4- 
50 quinolyl ) oxy 3 phenyl }urea [273] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, 2.5<fffluorophe- 
55 nyl isocyanate (120 rril) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were filtered arxJ then washed with toluene to obtain 1 32 mg of the title corrpound (yield: 87%). 

^H-NMR (DMSO-de, 500MHz) : S 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 46 (d. J=5. 5H2. 1H). 6. 80- 6. 87 (m, 1H). 7. 23 
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(d. J=9. 2H2. 2H). 7. 27« 7. 33 (m. 1 H). 7. 40 (s. 1 H). 7. 52 (s, 1 H). 7. 59 (d. J=8. 6H2. 2H), 8. 03-^8. 08 (m. 1 H). 8. 
47 (d. J=5. 5Hz, 1H). 8. 78 (s, 1H), 9. 27 (s, 1H) 
Mass spectrometry data (FD-MS. mfe) : 451 (M*) 

5 Example 238 

( 4-Amino- 2~chlorophenyl ) -N ' - {4- [ ( 6 , 7-dimethoxy-4- 
quinolyPoxy] phenyl} urea [274] 

10 



N-{4-CWoro-3-nitrophenyl)-N'^44(6J-dimethaxy-4K?uinolyl)Qxy]^^ (150 mg) was dissolved in chloro- 

form/methanol/Water (10 ml/13 ml/3 ml), sodium thiosuKate (501 mg) was added, and the admixture was stirred at 60 
15 *>C for 50 minutes. Hie reaction mixture was actracted 2 times with chlorolbrm, and the organic layer was then washed 
with brine and dried with anhydrous sodium suHate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting wttii chloroform/acetone (10/1) to obtain 
48 mg of the titie compound (yield: 34%). 

20 ^H-NMR (DMSO^le. 500MHz) : 63. 94 (s. 3H), 3. 94 (s. 3H), 5. 14 (brs, 2H). 6. 43 (d, J=4. 9Hz. 1H). 6. 51 (m, 1H), 

6. 65 (d, J=2. 5Hz. 1H). 7. 17 (d. J=9. 2H2, 2H). 7, 38 (S. 1H). 7. 48 (d. J=8. 6Hz. 1H). 7. 51 (s. 1H). 7. 56 (d. J=8! 
5H2. 2H). 7. 83 (s, 1H), 8. 45 (d, J=5. 5Hz, 1H). 9. 10 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 464 (M^). 466 (M'^42) 

25 Example 239 

N-(4"[ ( 6, 7-Dimet:hoxy-4-quinolyl )oxy] phenyl}-N ' - [2- 
ethoxycarbonylphenyl] urea [275] 

30 ~ 



6.7-Dim6thoxy-4-(4-aminophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat, after the addition 
of triethylamine (1 ml), tnphosgene (100 mg) was added, and the admixture was ref luxed with heat for 2 minutes. Ethyl- 
35 2-aminobenzoate (84 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 2 hours. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with bnne and (fried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure d^llation. and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 86 mg of the titie compound (yield: 52%). 

40 

^H-NMR (DMSOde. 90MHz) : 6 1. 37 (t. J=7Hz, 3H). 3. 94 (s. 3H). 3. 94 (s. 3H). 4. 38 (q, J=7Hz. 2H), 6. 47 (d, 
J=5H2, 1H), 7. 1-8. 1 (m, 9H), 8. 38 (d, J=9Hz, 1H). 8. 47 (d, J=5Hz, 1H), 9. 92 (s, 1H), 10. 10 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 487 (M+) 

45 Example 240 

2-Methylthiophenyl)-N' -{4-[ ( 6 , 7 -dimethoxy -4 - 
quinolyl)oxy] phenyl }urea [276] 

50 ~ ~~ 

6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (131 mg) was dissolved in toluene (13 ml) with heat, after the addition 
of trietfiylamine (2.6 ml), triphosgene (152 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2- 
55 Methylthioaniline (0. 1 1 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and tii resulting residue was purified by column chromatography on silica gel eluting 
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with chlorc3fform/acetone (4/1 ) to obtain 29 mg of the title compound (yield: 1 4%). 

^H-NMR (DMSO-dg. 500MHz) : 6 2. 50 (s. 3H), 4. 00 (s, 3H). 4. 00 (s. 3H). 6. 51 (d. J=5. 5Hz. 1H), 7. 0^-7. 15 (m, 
1H). 7. 25-7. 35 (m. 3H), 7. 45 (s. 1H). 7. 48 (d. J=7. 9H2, 1H). 7. 58 (s. 1H). 7. 67 (d. J=8. 5Hz, 2H), 7. 99 (d, J=7. 
9Hz, 1H). 8. 24 (s, 1H), 8. 53 (d. J=5. 5Hz. 1H). 9. 61 (s, 1H) 
Mass spectrometry data (FD-MS. rn/z) : 461 (M^ 

Example 241 

N- [3 ^ 5-Bis ( trif luoromethyl )pher^yl ] -N ' - { 4- [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [277] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 rr^) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5- 
Bis(trifhx>romethyl)aniline (116 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cartxmate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reducedi^ressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 54 mg of the title compound (yield: 58%). 

^H-NMR (DMSCMle, 500MHz) : 6 3. 93 (s, 3H). 3. 94 (s. 3H), 6. 45 (d. J=5. 5Hz. 1H). 7. 23 (d. J=9. 2Hz, 2H), 7. 39 
(S. 1H). 7. 51 (d, J=9. 2Hz, 2H). 7. 62 (d. J=:9. 2Hz, 2H). 7. 64 (s, 1H), 8. 15 (s. J=5. 5Hz. 2H). 9. 13 (s. 1H), 9. 43 
(S. 1H) 

Mass spectronretry data (FD-MS. m/z) : 551 (M^) 
Example 242 

N-(3-Chloropropyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [278] 



6.7-DimethQxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Cfilo- 
ropropylaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cartxKiate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with txine and dried with anhydrous sodium sulfate. The solvent was renxived 
by reduced-pressure distillation, and the resulting residue was purified tiy column chromatography on silica gel eluting 
with chlorofbrm^acetone (10/1) to obtain 26 mg of the titie compound (yield: 37%). 

^H-NMR (DMSOdg* 500MHz) : 5 1. 87-1. 94 (m. 2H). 3. 20-3. 27 (m, 2H), 3. 69 (t J=6. 1Hz, 2H), 3. 93 (s, 3H). 
3. 94 (s, 3H). 6. 29 (t, J=6. 1Hz. 1H), 6. 41 (d, J=5. 5Hz, 1H), 7. 14 (d. J=9. 2Hz, 2H), 7. 38 (s. 1H), 7. 50-7. 55 (m, 
3H), 8. 46 (d. J=4. 9Hz. 1H). 8. 61 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M+) 

Example 243 

N-{5-[2-(4-f luoro ) phenoxy ] -pyridyl } -N ' - { 4- [ ( 6 , 7 -dimethoxy- 
4-quinolyl )oxy]phenyl)urea [279] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat, after the addition 



104 



EP0860 433A1 

of triethylamin (1 ml), triphosgene (58 mg) was added, and the admixtur was refluxed with heat for 4 minutes. 5- 
Amino-2-(44luoro)phenQxypyridin (95 mg) was added to th reaction mixtur . and the admixtur was refluxed with 
heat for 19 minutes. After the addition of aqueous sodium hydrogen caitonate, the reaction mixture was extracted 2 
times with ethyl acetate, and the organic l^er was then washed with brine and dried with anhydrous sodium sulfite. 
The solv nt was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chtorolbrnrVSaceton (10/1) to obtain 74 mg of th title compound (yield: 79%). 

^H-NMR {DMS0-<l6. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H). 6. 44 (d. J=5. 5Hz, 1H). 7. 01 (d, J=8. SHz. 1H), 7. 
12-7. 24 (m, 6H). 7. 38 (s. 1H). 7. 51 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 8. 01 (d. J=8. 6H2. 1H), 8. 19 (d, J=2. 4Hz. 
1H). 8. 46 (d. J=^. 9H2. 1H). 8. 77 (s. 1H). 8. 89 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 526 (M*) 

Exanrple 244 

N-{4- [ ( 6, 7-Dimethoxy-4-quinolyl ) oxy] phenyl ) -N ' -(3 - 
dimethylaminophenyl )urea [280] 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 nnl) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the adrrtxture was refluxed with heat for 3 minutes. 3- 
Dlmethylaminoaniline (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min- 
utes. After the addition off aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl 
acetate, and the organic layer was then washed with bf 'me and dried with anhydrous socfium suHate. The solvent was 
removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica 
gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%). 

^H-NMR (CDQa. 500MHz) : 5 2. 92 (s. 6H). 4. 01 (s, 3H). 4. 03 (s. 3H). 6. 41 (d, J=4. 9Hz. 1H). 6. 48 (d. J=8. 6Hz. 
1H). 6. 56 (d. J=9. 2Hz, 1H). 6. 88 (s. 1H). 7. 08 (d. J=9. 2Hz, 2H). 7. 14 (dd. J=7. 9. 8. 5Hz, 1H). 7. 35 (s. IH). 7. 
41 (s. 1H), 7. 45 (d. J=9. 2Hz, 2H). 7. 55 (s. IH), 7. 67 (s, IH). 8. 45 (d, J=4. 9H2. 1 H) 
Mass spectrometry data (FD-MS. nrVz) : 458 (M") 

Example 245 

N- ( 2 -Hydroxy phenyl )-N'-{4-[(6, 7 - d ime t hoxy - 4 - 
quinolyl)oxy]phenyl}urea [281] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (1 05 mg) was dissolved in toluene (1 0 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (118 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Ami- 
nophenol (77 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 0 minutes. After the 
addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted with chtorolorm. and the organic 
layer was then washed with brine and dried with anhydrous sodium suHate. The solvent was removed by reduced-pres- 
sure distillation, and tiie resulting residue was washed with chloroform and filtered to obtain 86 mg of the titie conpound 
(yield: 56%). 

^H-NMR (DMSO^. 500MH2) : 6 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz. IH). 6. 73-- 6. 88 (m, 3H). 7. 20 
(d. J=8. 6Hz. 2H). 7. 39 (s. 1 H). 7. 52 (s. 1 H). 7. 59 (d. J=8. 6Hz. 2H), 8. 03^8. 08 (m. 1 H), 8. 19 (s. 1 H), 8. 47 (d. 
J=5. 5Hz. 1H). 9. 46 (s, IH). 9. 95 (s. IH) 
Mass spectrometry data (FD-MS. m/z) : 431 (M*) 



105 



EP0 860433A1 

Example 246 

N-(3-Hydroxyphenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl) urea [282] 



6 J-DimethQxy-4-<4-aminophenoxy)quinoline (1 15 mg) was dissotved in toluene (12 ml) with heat atter the addition 
of triethylamine (2 ml), triphosgene (1 1 3 nr>g) was added, and the admixture was ref luxed with heat for 2 minutes. 3- Ami- 
nophenol (73 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 0 minutes. After the 
addition of aqueous sodium hycfrogen cartxxiate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine arxi dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, arKi the resulting residue was washed with chloroform and filtered to obtain 95 mg of the title conrpound 
(yield: 60%). 

^H-NMR (DMSOde. SOOMHz) : 5 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 35-6. 42 (m, 1H). 6. 44 (d. J=4. 9H2, 1H). 6. 77^6, 
85 (m. 1H), 6. 98-7. 08 (m, 2H). 7. 20 (d. J=8. 6Hz. 2H). 7. 39 (s, 1H). 7. 52 (s. 1H), 7. 58 (d. J=8. 6Hz. 2H), 8. 47 
(d, J=4. 9Hz. 1H), 8. 57 (s, 1H). 8. 73 (s. 1H), 9. 31 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 431 (M^) 

Example 247 

N- ( 3-Hydroxycarbonylphenyl ) -N ' - (4- [ ( 6 . 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl ) urea [ 283 ] 



N-(3-EthaxycarbonylphenyO-N'-{4-[(6,7<limethoxy-4K?uinolyl)oxy]phenyl}u^ (190 mg) obtained in Exanrple 197 
was dissolved in methanol (3 mi), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 minutes. After removing methanol by reduced-pressure distillation and neutralizing using 
dilute hydrochloric add, tiie separated aystals were filtered to obtain 67 mg of the titie compound (yield: 38%). 

^H-NMR (DMSOkIs. 500MHz) ; 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d. J=5. 5Hz. 1H), 7. 20 (d. J=8. 6Hz, 2H). 7. 
3a-7. 65 (m, 7H), 8. 13 (s. 1H), 8. 46 (d, J=4. 9Hz, 1H), 8. 88 (s, 1H). 8. 97 (s. 1H) 
Mass spectronr^ data (FD-MS, w/z) : 459 (M*) 

Test Exanrple 1 

As for pharmacological action of the compounds of tfie present invention, inhibition of PDGF receptor autophos- 
phorylation was studied using cultured rat mesangial cells which are known to have the PDGF receptor. 

1 . Cultivation of rat mesanoial cells 

Kidneys were taken out from Wistar-Kyoto rats (purchased from Charles River Japan. Inc.), and the glomeruli were 
isolated by the sieving method (Nephron. 22, 454 (1978)). The gtomeruli were cultured in RPM1 1640 medium (herein- 
after refen^ed to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 "C in an incu- 
bator in an atnK)sphere containing 5% cartxxi dioxide. The glomemlus-derived adhesive cells were subcultured several 
times to obtain mesangial cells. The mesangial cells sutxultured more than 5 passages were used for the assay. 

2. Evaluation of PDGF receptor autophosphorvlation inhibition 

The mesangial cells were seeded in 24-well flat-bottom microtiter plates and then cultured in the medium contain- 
ing 10% FCS for 2 days. When ttie cells were grown to about 3x10"^ cells per well, ttie medium was changed to the 
medium containing 0.5% FCS, the cultivation was continued for another 3 days, and ttien cell growth was arrested. The 
culture medium was removed, the adhered cells were washed witti 500 |J of tiie medium, and 250 off the medium 
containing 0.1% bovine serum albumin (h reinafter abbreviated to BSA) was tiien added. A test drug dissolved in 1.38 
^1 of din^hyl sulfoxide (hereinafter abbreviated to DMSO) was added to tiiis culture medium, and the admixture was 
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incubated at 37 *'C for 1 hour. Recombinant human platelet<lerived growth factor BB chain (hereinafter abbreviated to 
PDGF-BB) was dissolved In the medium containing 0.1% BSA, 25 per well of the soluti n was added at final 50 
ng/ml. and the incubation was continued at 37 *C for 1 0 minutes. The medium was removed, the cells were washed with 
500 nl of phosphate4)uffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 fJ of lysis buffer 
(Tris-buffered physiological saline, pH 7.4. containing 1% Triton X100. 2 mM sodium orthobanadate. and 1 mM ethyl- 
ene<liamine-tetraacetic acid disodrum (hereinafter abbreviated to EDTA] wer added. The cells were allowed to stand 
at 4 **C for 30 minutes for lysis, and the resutting solution was thor ughly admixed with an equal amount of Tris-buffered 
physiological saline containing 1% sodium dodecyl sulfate (hereinafter abbreviated to SDS). An aliquot (20 of the 
solution was subjected to SDS electrophoresis on 7.5% polyacrylamide gel. After the electrophoresis, proteins in th 
gel were electrically transfened to a PVDF filter, which was then si^ected to Western blotting using monoclonal anti- 
bodies against ph<»pho4yrosine. Bands of PDGF receptor (molecular weight: about 180 Kda) which were autophospho- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. Autophosphorylation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphorylation in the wells without 
drugs in the presence and absence of PDGF-BB as 100% and 0%. respectively. 

PDGF receptor autophosphorylation inhibition rates were obtained at a series of different concentrations of individ- 
ual test dmgs. from which regression line formulas were determined to calculate PDGF receptor autophosphorylation 
50% inhibition concentrations (ICsqs) for the test drugs. 

The compounds of the present invention showed the PDGF receptor autophosphorylation 50% inha>rtion concen- 
trations (IC50S) of less than 100 \sM. 

As for representative examples of prefen^ed compound groups of the present invention, test results for PDGF 
receptor autophosphorylation 50% inhibition concentrations (IC50S) in mesangial cells are shown in Table 2. 
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TABLE 2 



ICjo (pM) for 
PDGF receptor 



Compound No. 


autophosphorylation 
inhibition 


(2) 


0. 


44 


(6) 


0. 


4 5 


•(8) 


0. 


1 0 


(1 6) 


0. 


0 5 


(2 9) 


0. 


8 0 


(3 2) 


0. 


3 0 


(4 3) 


0. 


0 0 5 


(4 4) 


0. 


0 0 6 


(4 5) 


0. 


0 14 


(4 6) 


0. 


0 2 1 


(4 7) 


0. 


04 3 


(4 9) 


0. 


0 18 


(50) 


0. 


0 6 7 


(5 1) 


0. 


009 


(5 2) 


0. 


03 


(5 3) 


0. 


0 10 


(5 4) 


0. 


0 03 


(55) 


0. 


0 0 3 


(5 6) 


0. 


004 


(5 7) 


0. 


006 


(5 8) 


0. 


002 


(5 9) 


0. 


004 


(6 0) 


0. 


004 


(6 3) 


0. 


4 0 


(6 6) 


0. 


1 3 


(6 7) 


0. 


1 1 


(6 8) 


0. 


44 
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(6 9) 
(74) 
(7 5) 
(7 9) 
(9 4) 
:i 1 3) 
:i 1 4) 
:i'3 1) 

:i 3 3) 
:i 3 5) 
:i 3 8) 
:i 3 9) 

1 6 3) 
165) 
1 6 6) 
1 6 7) 
1.6 8) 

16 9) 
170) 
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17 3) 
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19 0) 
19 2) 
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1 9 6) 
19 7) 
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(199) 


0. 


0 0 3 


(2 0 0) 


0. 


004 


(2 2 0) 


0. 


0 0 9 


(2 2 4) 


0. 


0 8 7 


(225) 


0. 


0 4 7 


(2 2 6) 


0. 


Oil 


(2 2 7) 


0. 


073 


(2^8) 


0. 


0 5 5 


(2 2 9) 


0. 


0 3 7 


(2 3 0) 


0. 


034 


(2 3 1) 


0. 


019 


(2 3 2) 


0. 


0 18 


(2 3 3) 


0. 


0 13 


(2 3 4) 


0. 


024 


(2 3 5) 


0. 


04 3 


(2 3 6) 


0. 


0 5 5 


(2 3 7) 


0. 


0 7 5 


(2 3 8) 


0. 


0 16 


(2 3 9) 


0. 


005 


(240) 


0. 


1 5 


(241) 


0. 


0 18 


(2 4 2) 


0. 


0 18 


(2 4 3) 


0. 


0 14 


(2 4 4) 


0. 


0 0 9 


(2 4 5) 


0. 


006 


(2 4 6) 


0. 


0 13 


(247) 


0. 


009 


(2 4 8) 


0. 


063 


(2 4 9) 


0. 


041 


(2 5 0) 


0. 


0 17 


(2 5 1) 


0. 


0 36 


(2 5 3) 


0. 


0 07 
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TestExampI 2 

Effect on nephritis associated with mesanQial cell growth in rate 

5 Groups of 6 Wistar-Kyoto male rate (7 weeks oW. purchased from Charles River Japan, Inc.) w re used. OX-7 (pre- 
pared according to Pathol. Int.. 45. 409 (1995)). a monoctonai antilxxly against anti-rat Thyl.1. was injected intrave- 
nously into the tails of rate at a dose of 1 .2 mg/kg to Induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous aemophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9. when path- 

10 ological changes in gtomeruli became markedly apparent, the rate were sacrificed and anatomized under anesthesia 
with ether, and left kidneys were taken out and fixed in formalin. The kidneys were embedded in paraffin and then sec- 
tioned thinly, and the sections were stained with a periodc add-Schrffs reagent. The 20 glomeruli were arbrtrarOy 
selected for incfividual specimens thus prepared, and pathologteal sclerotic changes were scored as follows: 

15 0: isk> pathological sclerotic changes were observed in glomeruli. 

1 : Pathological sclerotic changes were observed in less than 2S% of glomeruli. 
2: Pattiological sclerotic changes were observed in 25-50% of glomeruli. 
3: Pathobgical sclerotic changes were observed in 50-75% of glomeruli. 
4: Patiiok>gical sclerotk: changes were observed in 75-1 00% of glomeruli. 

20 

Average scores for sclerotic change of individual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of gtomerular sclerosis for individual specimens of rat groups administered with the drug were 
compared with those for control groups administered witii tfie vehicle only to calculate glomerular sclerosis inhftiition 
rates (%). The significance of differences was deternrvned by the Dunnet method after testing homoscedasticrty accord- 
25 ing to the Bartlett method. 

CSlomeriiar sclerosis inhibition rates (%) for the compound number 32 are shown as follows: 



Dose 


Glomerular sclerosis 


Significance of differ- 




inhit^ition rate (%) 


ence 


10 mg/kg 


11.7 


p<0.05 


30 mg/kg 


10.2 


p<0.05 


100 mg/kg 


13.7 


p<0.01 



From tiie resulte above, it was shown that the compound number 32 has an effect in inhitMting pathological sclerotic 
changes of glomeruli in nephrosis associated with mesangial cell growth. 

40 

Test Exarrole 3 
Antitumor activity 

45 1 Antitumor effect of the compound number 43 aoain^ mou se leukemia cells f P388^ 

The compound mntoer 43 exhibited the following effect on prolonging survival of mice injected with tunrwr cells. 

P388 cells (1 x 10® cells), mouse leii^emia cells obtained from ATCC. were inoculated intraperitoneally into CDFi 
nrtice (obtained from Japan SLC. Inc.). and then the test compound was administered intraperitoneally for 9 consecutive 
days at the dose of 100 mg/kg. The drug-treated animals sunnved longer than control animals by 130%. 

2. Antitumor effect of the compound number 43 acainst human glioma cells (GL07) 

The conrtpound number 43 exhtoited an antitumor effect in the nude mice human tunrxx xenograft model, a model 
55 which reflecte clinical effect, as fblkTws. 

Human glioma. GIj07 (obtained from the Central Institute for Experimental /Animals), was transplanted into nude 
mice. When the tumor had grown to a volume of about 100 mm^, the nude mice were divided into several groups of 4 
aninals so as to equalize the average tumor volumes of each groi^>. Th test dri^ was administered orally to animate 
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inexperim ntalgroups2timesadayfbr 14Gonseciitiv daysat 100 mg/kg,andth vehicle was administered to oontrot 
animals. The tumor growth inhibition rate (TGIR, %) was calculated from the equation: TGIR== (1-Tx/Cx) x 100 , in 
which Cx is the tunrK)r volume in the control mice and Tx is the tumor volume in the drug-treated mice, on day X. when 
the initial tumor volume at the time treatment was commenced is set 1 . During the test period of atx)ut 4 weeks, the 
maximum TGIR value was 76%. and thus an excellent antitumor effect was observed. 

From the results above, the compound number 43 was revealed to have an antitumor activity. 

3. Antitunrx?r effect of the compounds of the present invention against human Glioma (GUOT) 

Each compounds extubited an antitumor effect in the nude mice human tumor xerK)groft model, a nKXlel which 
reflects dinical effect, as follows. 

Analogously to 2, human glioma cells. GL07 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tuma had grown to a volume of about 100 mm^, the nude mice were divided 
into several groups of 4 animals so as to equalize the average tumor volumes of each groufx. The test drug was admin- 
istered orally to animals in experimental groips once a day for 9 consecutive days at 50 mg/kg. and the vehicle was 
administered to control animals. The tumor growth inhibition rate (TGIR. %) was cafoutated from the equation: 
TGIR= (1-Tx/Cx) x 100 , in which Cx is the tumor volume in the control mice and Tx is the tumor volume in the drug- 
treated mice, on day X. when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 



TABLE 3 



Compound No. 


TunfKX growth inhibition 
rate (TGIR. %) 


(44) 


78 


(45) 


68 


(52) 


86 


(56) 


52 


(57) 


64 


(58) 


57 


(59) 


82 


(165) 


70 


(168) 


56 


(173) 


54 


(190) 


50 


(191) 


50 


(194) 


59 


(225) 


58 


(227) 


78 


(229) 


81 


(235) 


78 


(236) 


84 


(237) 


74 


(242) 


62 


(244) 


73 


(254) 


85 


(255) 


86 
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TABLE 3 (continued) 



Conrpound No. 


Tumor growth inhibition 
rate (TGIR. %) 




CO 

Oc. 


(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumor effect of compounds numbers 43 and 58 against various tumor cells 

15 In the same manner as desaibed in 2, various types of tumor cells (obtained from the Central Institute for Experi- 
mental Animals) were transplanted into nude ntice. When the tumor had grown to a volume of about 100 mm^. the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each 
group. Test drugs were administered intraperitoneally to animals in experimental groups once a day for 9 consecutive 
days at 100 mg/kg. and the vehicle was administered to control animals. The resulting tumor growth inhibition rates 

20 (TGIR) are shown in Table 4. 



TABLE 4 



Cells 


Tumors 


Tumor growth inhibition rate 
(TGIR, %) 






(43) 


(58) 


COL-1 


colon 


68 


74 


Sl-4 


stomach 


78 


86 


L-27 


lung 


83 


96 



The results above revealed that the compounds of the present invention had antitumor effect on various types of 
35 tumors. 

Test Exanple 4 

Effect on coHaaen-induced arthritis in mice 

40 

9-10 male DBA/UNCrj mice (9 weeks oM. purchased from Charles River Japan, Inc.) were used. An emulsion con- 
sisting of 5 ml of 0.3% bovine collagen type II (K-41, Collagen Gijyutsu-kenshukai, Japan). 15 mg of Mycobacterium 
tuberculosis H37Ra (obtained from Drfco Labs.). 2.5 ml of physiological saline and 7.5 ml of Freund'6 incomplete adju- 
vant (Difco Labs.) was prepared, and then injected subcutaneously at the base of the tail (0.1 ml/animal) 2 times at 3 
45 week intervals to induce arthritis. A test drug suspended in a vehicle, physiological saline containing 10% each of ere- 
mophor and DMSO. was administered intraperitoneally for 16 consecutive days, beginning one day before the second 
ir^ection of the emulsion. Swelling of four legs, characteristic of the onset of arthritis, was investigated every day. 

Effect of the compound number 43 on the incidence (%) of collagen-induced arthritis is shown as follows: 

50 



Dose 


Number of mice with 


IncKlence (%) 




arthritis/total mice 




Vehicle only 


7/10 


70 


lOmg/kg 


1/9 


11 


lOOmg/kg 


0/10 


0 
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The results shown above revealed that the oompound numb r 43 suppressed the incid nee of collagen-induced 
arthritis. 

Possible Industrial Use 

Since the oonrpounds of the present invention have inhibitory activity on abnormal cell growth, more specifically 
PEKaF receptor autophosphorylation inhibitory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis, organofbrosis, atherosderosis, restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rheumatism. Therefore, the compounds can benefit greatly in treating 
humans and other animals which need these treatments. 

Claln^ 

1 . Quinofine derivatives and quinazoline derivatives represented by the following formula (I): 




(I) 



{wherein and R2 are each independently H. CrCs-alkyl. or and R2 together form CrCa-alkylene. and W is 
CH or N. 

{l)whenWisCH. 

(a) X is O or S, and Q is a phenyl group represented by fornrula (II): 




[wherein m is 1, 2 or 3, R3 is each independently CN, OH. halogen. CvCs-alkyI, Ci-C4-alkoxy or C2-C, 
acyl]. 

a group represented by formula (111): 




[wherein m is as defined as described above, R3* is each independently OH, Ci-Cs-alkyl. Ci-C4-alkDxy, 
and Y arxi Z are both or each independently N or CH], 
or a group represented by formula (IV): 
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[wherein m and R3 are as defined as described above, and R4 is H, CrCs-alkyI or C2-C4-acyl]. and 
(b) X Is O, S or CH2. and Q is a groip represented by formula (V): 




[wherein j and k are each independently 0 or 1, R5 is each independently H or CrC4-alkyl, A is C^Os- 
alkyi, Ci-Cs-aikenyl. cyclic (Ca-Oio) alkyl. Ci-C4nalkaxycart)onyl, phenyl, naphthyl, furyl. thienyl, benzoyl, 
substituted benzoyl, C2-C4-aqrl, or 5- or 6-membered monocyclic or 9- or 10-membered btcydic heter- 
oaryl group having 1 or 2 nitrogen atoms and optionally having another hetero atom selected from the 
group consisting of nitrogen, oxygen and sulfur atoms, these alkyl group, aryl group and heteroaryl group 
represented by A may have 1 to 5 substituents selected from the group consisting of CN. NO2. OH, NH2. 
hatogen, CrCs-alkyI, cyctic (C3-C10) alkyl. Ci-C4-alkDxy. Ci-C4-a!ka)cycartx)nyl, C^Cs-acyl, CrCs-acy- 
toxy, Ci -Ca-alkylenedwxy Ci -C4-alkylamino, di-(Ci -C4-alkyl)amlno, CO2H, CON h^. N-(Ci -C4- 
all^mido, N,N-di-(CrC4-alkyl)amido, C2-C4-aIkylamldo. triffluoromethyl, Ci-C4-alkylthio. phenyl, substi- 
tuted phenyl, phencxy, substituted phenoxy, pher^io, sut>stituted phenylthio. phenyl(Ci-C4-alkyQ. sub- 
stituted phenyl(Ci-C4-all^. pyridyl, pyrazinyl, pyrinrtidinyl. pyridazinyl, pyrrolidinyl, piperidinyl. piperazinyf, 
homopyperazinyl, morpholinyl, qiinolyl, quinazolinyt, benzoyl, substituted benzoyl and C2-C4-acyl. and B 
is O, S, NH, NCN. NRe or NORe (wherein Re Ci-Cs-alkyI)], 

(2) when W is N. X is O, S or CH2. and Q is represented by fbmrujla (V): 




[wherein j, k. R5, A and B are defined as descrbed abcveQ and pharmaceutrcally acceptable salts thereof. 

Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 1 , characterized in that in 
formula (I). W is CH. X is O or S. and Q is formula (10. fonmila (III) or formula (IV). 

Quinoline derivatives arxi pharmaceutically acceptat)le salts thereof according to Claim 1, characterized in that in 
formula (I), W is CH. X is O. and Q is formula (II). formula (III) or formula (IV). 

Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 , characterized in that in formula (I). X is O. S or CHg, and Q is formula (V). 
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Quinolin derivatives and quinazoiin derivatives aixJ pharmaceutically acceptable saits thereof accordi 

1 , characterized in that in formula (I). and R2 are each independently CrCs-alkyI and Q is fomriula (V) pn fonnuia 

(V), j and k are 0. B Is O. S. NORg (wherein Re is CrCs-alkyI)]. 

Quinollne derivatives and qidnazoline derivatives and pharmaceuticaliy acceptable salts thereof according to Claim 
1 , characterized in that in fonmula (I). Ri and R2 are each Independently Ci-Cs-alkyI and Q is formula (V) pn formula 
(V) J is 0 and k is 1 . or j is 1 and k is 0. R5 is hydrogen or methyl. B Is O. S. NH, NCN, NRg or NORe (wherein Rg 
Is Ci-Cs-alkyOJ. 

Quinoline derivatives and quinazoline derivatives and pharmaceuticaliy acceptable salts thereof according to Claim 
1 , characterized in that in fonmula (I). Ri and R2 are each independently C^ -Cs-alkyI and Q is fonnuia (V) pn formula 
(V). both j and k are 1, R5 is each independently hydrogen or methyl. B is O, S, NH, NCN. NRg a NORg (wherein 
Rgis CrCs- alkyi)]. 

Quinoline derivatives and quinazoline derivatives of formula (VI) 



(wherein W is OH or N, R^ and R2 are each independently Ci-Cs-alkyI, A is methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl. s-butyl, t-butyl. pentyl. isopentyl, cyctopentyl. cyctohexyl. cydoheptyl. phenyl, naphthyl, turyl. thienyl, pyri- 
dyl or pyrimldinyl. and these alkyI groip, aryl group or heteroaryt ^oup represented by A may have 1 -5 substituents 
selected from the group consisting of f luoro, chloro. bromo. iodo. cyano. hydroxy, nitro. anruno. methylamino, dimeth- 
ytamino. diefthylamino. dipropytamino. dbutylamino. trifluoromethyl, methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
s-txjtyt. t4xjtyl. methoxy. ^hoxy, propoxy. isopropoxy, morpholino. pyrrdicfino, pq:>eridino and butoxy] 
and pharmaceuticaliy acceptable salts thereof. 

Quinoline derivatives and quinazoline derivatives formula (VII) 




O 




(VI) 
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[wherein W is CH or N, j is 0 and k is 1 or j is 1 and k is 0. and R2 are each independently CrCs-alkyl. R5 is 
hydrogen or niethyl. A is methyl, ethyl, propyl, iscpropyl. txityl, isobutyl. s-butyl. t-txjtyl. pentyl, isopentyl. 
cydopentylp cydohexyt. cydoheptyl, phenyl, naphthyl. furyl, thienyl. pyridyt or pyrimidinyl, and these alkyi group, 
aryl group or heteroaryl group represented by A may have 1-5 sut>stituents selected from the groxip consisting of 
f luoro. chloro, bromo, iodo. cyarK), hydroxy, nitro, amino, methylanwio. dimethylamino. diethylamino, d^ropylamino. 
dibutylamino. trifluoromethyl. methyl, ethyl, propyl, isopropyl. butyl, isotxityt. s-butyl. t-txityl. methoxy. ethoxy, pro- 
poxy, isopropoxy and butoxy] and pharmaceutically acceptable salts thereof. 

10. QuirK>line derivatives and quinazofine derivatives of formula (Vliq 




[wherein W is CH a N, and R2 are each independently C^-Cs-alkyl. R5 is each independently hydrogen or 
methyl. A is CrCe-alkyl. Ci-C4-alkenyl. cydopentyl. cydohexyl. cydoheptyl. Ci-C4-alkaxycaibonyl. phenyl, naph- 
thyl, furyl. thienyl. benzoyl, acetyl, pyrkiyl. pyrimidinyt, pyrrolidinyl, piperidir^. pperazinyl. homopiperazinyl or mor- 
pholino, these alkyI group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of halogen, cyano. CO2H, CONH2. hydroxy, nitro. amino, CrC4-alkylanwnQ. di-(Ci-C4- 
alkyOamino, Ci-Cs-acyioxy. Ci-Cs^cyl. Ci-C4-alkylthio. trifluoromethyl, Ci-Cs-alkyl. Ci-C4-alkQxyl. CrC4-alkQxy- 
caibonyl. N-(Ci-C4-alkyOamido, N.NKii-(CrC4-aIkyl)amido, C2-C4nalkylamido, ettiylenedioxy. phenyl, phenoxy, 
substituted phenyl, benzoyl, pyridyl. pyrazlnyl, pyrimidinyl, pyridazinyl, quinolyl andquinazolinyl. and B is O. S, NH. 
NCN, NRg or NORe (in which Rg is methyQ] and pharmaceutically acceptable salts thereof. 

1 1 . Quinoline derivatives and quinazoline derivatives of formula (IX) 
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[wherein W is CH or N. and R2 are each independently Ci-Cs-alkyl. R5 is each independently hydrogen or 
nr>ethyL A is CrCe-alkyI, Ci-C4-alKeny1, cyclopentyt, cyclohexyl, cydoheptyl, Ci-C4-alkoxycartx>nyl. phenyl, naph- 
thyt, furyl, thienyl. benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidinyl, piperidinyl, p^>erazinyl, homopiperazinyf or nK>r- 
pholino, and these alky! group, aryl group or heteroaryl group represented by A may have 1 -5 substrtuents selected 
from the group consisting of halogen. cyarK), CO2H, CONH2. hydroxy, nitro, amino. CrC4-atkytamino, di-(CrC4- 
alkyQamino. Ci-Cs-acyloxy. CrCs-acyl. Ci-C4-alkyfthio. trifluoromethyl. CrCs-alkyI, CrC4-alkoxyl, Ci-C4-alkoxy- 
cartx>nyl, N-(Ci-C4-alkyl)amido. N.N<ii-(Ci-C4-alkyOamido. C2-C4-alkylamido. ethylenedioxy. phenyl, phenoxy, 
sut^stituted phenyl, benzoyl, pyridyl. pyrazinyl, pyrimidinyl pyridazinyf, quindyl arxJ quinazolinyl] and pharmaceuti- 
cally acceptable salts thereof. 

12. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 8, characterized in that in 
formula (VI), WisCH. 

13. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 9, characterized In that in 
formula (VII). WisCH. 

14. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 10. characterized in tfiat in 
formula (VIII). W is CH. 

1 5. Quinoline derivatives and pharnrtaceutically acceptable salts thereof according to Qatm 1 1 . characterized in that in 
formula (IX). W is CH. 

1 6. Quinoline derivatives and quinazoline derivatives of formula (X) 




[wherein W is CH or N, and R2 are each independently C^-Cs-alkyl, R5 is each independently hydrogen or 
methyl, A is C^-Cs-alkyl, cyclopentyt, cyclohexyl. cycloheptyl. allyl, Ci-C4-alkoxycart3onyl. phenyl, naphthyl or ben- 
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zoyl, and these alkyi group or aryl group represented by A may have 1 -5 sidsstituerrts selected from the group con- 
sisting of OH, CO2H. fluoro, chloro, bromo. iodo. nitro, amino, di-(Ci-C4-alkyOamino, ethylenedioxy, acetoxy, 
methylthio, Ci-C4-alkDxycarbonyI, trifluoromethyl. CrC4-alkyI. pyridyl and phenyQ 
and pharmaceutically acceptable salts thereof. 

17. QuirK>nne derivatives and quinazoline derivatives of formula p(l) 



[wherein W is CH or N, and are each independently Ci-Cs-alkyi, Rg is each independently hydrogen or 
methyl, A is Ci-Cs-alkyl. cydopentyl. cydohexyl, cycloheptyl, allyl, Ci-C4-aIkDxycart)onyl. phenyl, naphthyl or ben- 
zoyl, and these alkyI group or aryl group represented by A m^ have 1-5 subsliluents selected from the group con- 
sisting of OH, CO2H. fluoro. chloro, bromo. iodo, nitro. amino. <fKCrC4-alkyl)amina ethylenedioxy. acetoxy. 
methytthlo. CrC4-alkDxycartx}nyl, trifluoromethyl. Ci-C4^lkyl. Ci-C4-alkQxy, pyridyl and phenyQ. 
and phamfiaceutically acceptable salts thereof. 

18. Quinoline derivatives and quinazoline derivatives according to Claim 1 . characterized in that in formula (0. W is CH, 
XisO.both Ri and R2are methyl, Q is formula (V) [ in formula (V). j and k are each independently 0 or 1 , Rgis 
hydrogen. A is Ci-Cs-alkyl. cydopentyl. cydohexyl, cydoheplyl. allyl, Ci-C4-alkoxycarbonyl, phenyl, naphthyl or 
benzoyl, these alkyI group, aryl group or heteroaiyl group represented by A may have 1-5 substituents selected 
from the group consisting of OH. COgH, fluoro, chloro, bromo, iodo. nitro. amino, di-(CrC4-alkyl)amino, ethylene- 
dioxy. acetoxy. methylthio, Ci-C4-alkDxycaft)onyl. trifluorom^. Ct-C4-alkyl. Ci-C4-alkoxy, pyridyl and phenyl, 
and B is O. S. NH. NCN. NRg or NORg (in which Rg is methyl)] 

and phanmaceutically acceptable salts thereof. 

19. Compounds accorcfing to Claim 16. characterized in that in fonmula (I). W is CH, both R^ and R2 are methyl, and 
each R5 is hydrogen, and pharmaceutically acceptable salts thereof. 

20. Compounds of formula (0 according to Claim 1 selected from 6,7-<iimethoxy-4-(2-methaKyphenoxy)quinofine, 6,7- 
dimethoxy-4-(3-methoxyphenQxy)quinoline. 6.7-<limethaxy-4-(4-me1hoxyphenQxy)quinoline, 4-(3-fiuorophenoxy)- 
6.7-dimethoxyquinoline. 4-(3-hydroxyphenoxy)-6.7-dim6thQxyquinoline. 4-(4-bromophenoxy}-6.7<Jirnethoxyquino- 
line. 4-(3,4^methoxyphenQxy)-6.7-GfimethQxyquinoline, 6.7<limethoxy-4-(1-r(aphthylQxy)quinoline, 6.7-dimethQxy- 
4-(2-naphthytoxy]quinoline. 6,7-dimethoxy^H(5-methQxy-1-naphthylQxy)quinoline, 6.7-dimethoKy-4-(6-me1hoxy-2- 
naphthyloxy)quinoline, 6.7-dimethoxy-4-(7-methoxy-2-naphthyloxyX|uinoline, 6.7-dimethoxy-4-(5-quinolyk>xy)quin- 
oline, 6,7-dimethaxy-4-(6-quinolyloxyX]uinoline, 4-(4-indolyloxy)-6,7-dimethoxyquinoline. 4-(5-indolykjxy)-6,7- 
dimethoxyquinoline. 6,7^methoxy'4-(3-methoxyphenytthio)quinoline and 6,7-dimethoxy-4-(4-methoxyphe- 
nyttfiio)quinoline, 

and pharmaceutically acceptable salts thereof. 

21. Compounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-l(6,7-dimethQxy-4-qui- 
nolyl)Qxy]phenyl}me1hanone, (4-t-butylphenyO{4-[(6,7-dimethoxy-4-quinotyQQxy]phenyl)nriett^^ (4-tnfluor- 
ornethylphenyO{4-[(6,7-dimethaxy-4K4uinolyl)oxy]p^ (4-t-butylphenyI){4-[(6,7-dimethoxy-4- 
quinazolinyOQxy]phenyi)methanone, (4-t-tiutylphenyl){4-t(6.7-dimethoxy-4^uinolyOmethyl] N- 
{4-[{6.7-dimethoxy-4^uinolyOoKylphenyOK^dohexanecarboxarnide. N-{4-[(6,7Klimethoxy-4<4uinolyOoxylphenyl)- 
(4-nitrophenyl)cart)oxamide. ^H4^(6.7-dimethoxy-4-quinolyOaxy]phenyQ-(N.N<lirnethylaminophenyl)<i^ 
ide. N-{4-[(6.7-dimethoxy-4-quinolyl)oxy]phenyl}-(4-acetytphenyl)cartK^^ N-{4-[(6.7-dimettwxy-4-qui- 
notyl)oxylphenyO-(4-n-butylphenyl)cart)Oxamide. N-{4-[(6,7KJimethoxy-4-quindyl)axylf>henyl}-(44xjtoxy- 




(XI) 
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phenyQcarboxamide, N^4-[(6jKiimelhoxy-4K|uinolyI)oxy]phenyl)-(4-bronrK)phenyO , N-{4-[(6,7- 

dime4haxy-4Kiuindyf)oxyIphenyl}cycloporTtanecart^ , N-(4-n-butylphenyl)-N'-{4-((6,7-dimethaxy-4-qui- 
nolyqaxy]phenyl}urea. N-(4-tH3utylphenyl)-N'-{4-[(67<limethoxy-4KiuirK)lyOoKy]phenyQur^ N-(2-trifluoromethyl- 
phenyO-N'-{4-[(67Klimethoxy-4-quinolyOoxylphenyl}urea. N-(3-1rifluorome4hylphenyl)-N44-[(6.7-dimethoxy-4- 
quinolyOoKy]phenyl}urea, N-(4-trifIuoromethylphenyO-N'44-t(6J<iimetlx>xy-4H^uindyl)oxy]ph N-(2- 
rTiethoK>T>henyl)-N'-{4-[(6J<iimethoxy-4K^ N-(3-methoxyph nyO-N'-{4-[(6,7-dimethoxy-4- 

quinolyOGKy]phenyf}urea, N-(4-methoxyphenyQ-N'-{4-[(6jKiime1hoxy-4K)uinotyf)^ N-(2-fluorophe- 
rTyO-N*-{4-[(6.7-climethQxy-4-quinolyl)oxy]phenyl}urea, NK34luaophen>i)-N'-{4^(6J-dimethaxy-4-qui- 
nolyQQKy]phenyl}urea. N-(44luorophenyt)-N'-{4-[(6,7KiimetlxKy-4^uinolyl)oxy]phen^^^ N-(4^cety|phenyl)-N'- 
{4-[(6.7-dimethQxy-4-quinolyl)oxylphenyl}urea. N-{4-[(67-dimethOKy-4K|uinotyQaxy]pherTyl}-N'Hi^ N-n- 
bu^-N'-{4-[(6J<limetfK>xy-4<)uinotyQoxy]phenyl}phe^^ N-(2-fluorophenyQ-N'-{4-[(6J<iimethQxy-4<|ut 
zolinyOoxylphenyqurea. NK2-methoxyphenyO-N'-{4-[(67^imethoxy-4K)^^ N-(3-methQx- 
yphenyl)-N'-{4-[(67^imethQxy-4K^uinazolir^Qxy]phen^urea. N-(4-methoxyphenyl)-N'-[4-[(6.7-dimethaxy-4- 
quinazolinyl)oxy]phenyl}urea, N-n-biJtyl-N'-{4-[(6,7-dimethQxy-4-quinazdiriyQoxy]phenyQurea. {4-[(6.7-dimethoxy- 
4<^uinolyl)oxy]phenyl}[4-moipholinophenyqme1hanone, {4-[(6jKJimethoxy-4^uinotyQoKyl3henyl}[4-pynrotkJi- 
nophenyqmethanone, {4-[(6jKlimethQ)cy'4<^inolyl)oxy]phenyl}[4-piperkiinophenyl]r^ r4-(2.4-clichlo- 
ropheriyl)-N'^4-[{6J-dirnethoxy-4<|uirK>lyl)oxy]phenyl}ure^ N-(3,4-dichlorophenyl)-N*-{4-[(6.7-dimethoxy-4- 
quinofyOoxy]pher!yl}urea, N-(3,5^chlorophenyO-N'-{4-[(67Kiimethoxy-4-quinoty^ N-(4-<:hloro-2- 
rnethylphenyO-N'-{4-[(6jKJimethQxy-4KiuinolyOoxy](^ N-(3-amina4-chlorophenyl)-N'-{4-[(6.7<dimeth- 
oxy-4-quinolyl)oxy]phenyl}urea, ^4-{4-[(6JKjimethoxy-4<|uinolyl)Qxy]phenyl}-N'-(2i3yrkiyf^ N-(3.4-dif- 
luorophenyO-N'44^(67Klimethoxy-4<(uinolyOQxy]pheriyOu^ N-(2.4,5-trrfluorophenyl)-N'-{4-[(6.7-dimethoxy-4- 
quinolyOaxylphenyQurea, N-(3K;hiorophenyl)-N'-{4-[(6J-dimethoxy-4K)uirK>tyt)oo^ and N-(4-hydroxy- 

phenyO-N'-{4-[(6,7-dimethoxy-4-quino!yl)axylphenyl}urea, and pharmaceutically acceptable safe thereof. 

22. A pharmaceutical composition which comprises at least one compound, as an effective component, selected from 
the group consisting of the compounds and pharmaceutically acceptable salts thereof according to any one of 
Claims 1 -21 having platelet-derived growth factor receptor autophosphorylation inhibitory activity. 

23. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effectiv 
component, selected from the group consisting of the compounds and their pharmaceutically acceptable salts 
according to any one of Claims 1 -21 . 

24. A pharmaceutical composition for use in treating psoriasis, wfiich comprises at least one compound, as an effectiv 
corrponent, selected from the group conseting the compounds and their pharmaceutically acceptat)le salts 
according to any one of Claims 1-21. 

25. A pharmaceutical composition for use in treating atherosclerosis, which comprises at least one compound, as an 
effective corrponent. selected from the group consisting of the corrpounds and tiieir pfiarmaceutically acceptat^le 
salts according to any one of Claims 1-21. 

26. A pharmaceutical corrposition for use in treating restenosis after percutaneous coronary angioplasty or t>ypass 
surgery, which corrprises at least one oorrpound, as an effective component, selected from the group consisting 
of the corrpounds and their pharmaceutically acceptat)le salts according to any one of Claims 1-21 . 

27. A pharmaceutical corrpositbn for use in treating ^omerulonephrttis, which corrprises at least one compound, as 
an effective component, selected from the group consisting of the compounds and their pfiarmaceutically accept- 
able salts according to any one of Claims 1 -21 . 

28. A pharmaceutical corrposition for use in treating organofS>rosis, which comprises at least one corrpound, as an 
effective corrponent. selected from the group consisting of tiie corrpounds and tiieir pharmaceutically acceptable 
salts according to any one of Claims 1-21. 

29. A pharmaceutical composition for use in treating leukemia, which comprises at least one compound, as an effective 
corrponent, selected from ttie group consisting of the compounds and tiieir pharmaceutically acceptable salts 
according to any one of Claims 1 -21 . 

30. A pharmaceutical composition for use in ti-eating articular rheumatism, which corrprises at least one compound, as 
an effective component, selected from the group consisting of the corrpounds and their pharmaceutically accept- 
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able salts according to any one of Claims 1 -21 . 

31. A phamnaceutical composition for use in treating glomerulonephritis, which comprises at least one conpound. as 
an effective component, selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to Claim 5. 8 or12. 

32. A pharmaceutical composition for use in treating tumors, which comprises at least one compound, as an effective 
component, selected from the group consisting of the conrpounds and their pharmaceutically acceptable saHs 
according to any one of CUiims 7. 10. 11. 14, 15. 16, 17and 19. 

33. A pharmaceutical composition for use in treating leukemia which comprises aft least one compound, as an effective 
component, selected from the group consisting of the compounds and their phamnaceutically acceptable salts 
according to any one of Claims 7. 10. 11. 14, 15. 16. 17 and 19. 

34. A pharmaceutical composition for use in treating articular rheumatism, which comprises at le^ one compound, as 
an effective conrponent, selected from the group consisting of the compounds and their pharmaceutically accept- 
able salts according to any one of Claims 7. 10, 11. 14. 15. 16. 17and19. 

35. A method for treating neoplastic tumors, which comprises administering an effective anrx>unt of the conrpounds 
according to any one of Claims 1-21 to patients who need treatment tor neoplastic tumors. 

36. A method for treating psoriasis, which comprises administering an effective anxHinl of tiie compounds according to 
any one of Claims 1 -21 to patients who need treatment for psoriasis. 

37. A method for treating atfierosclerosis. which comprises administering an effective anxxjnt of the compounds 
according to any one of Claims 1 -21 to patients who need treatment for atherosclerosis. 

38. A method for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which comprises 
administering an effective anKXint of the compounds according to any one of Claims 1-21 to patients wfio need 
treatment for restenosis after percutaneous coronary angioplasty or bypass surgery. 

39. A method for treating glomerulonephritis, which comprises administering an effective amount of the compourxJs 
according to any one of Claims 1 -21 to patients who need treatment for glomerulonephritis. 

40. A mettiod for treating organof ibrosis. which comprises adnwiistering an effective annount of the compounds accord- 
ing to any one of Claims 1 -21 to patients wfio need treatment for orgarKif brosis. 

41. A method for treating leukenria. which comprises administering an effective amount of the compounds according 
to any one of Claims 1 -21 to patients who need treatment for leukemia. 

42. A method for treating articular rheumatism, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatmertt for articular rheumatism. 

43. A method for treating glomerulonephritis, which comprises administering an effective amount of the compounds 
according to Claim 5. 8 or 12 to patients who need treatment for glonierulonephritis. 

44. A method for treating tumors, which comprises ac^inistering an effective amount of the compounds aocorcfing to 
any one of Claims 7. 10. 11. 14, 15, 16. 1 7 and 19 to patients who need treatment for timnors. 

45. A mettiod for treating leukemia which comprises administering an effective anxHint of the compounds according 
to any one of Claims 7, 10, 1 1 , 14. 15, 16, 1 7 and 19 to patients who need treatment for leukenrtia. 

46. A method for ti-eating articular rheumatism, which comprises administering an effective anwunt of the compourvis 
according to any one of Claims 7, 10, 11, 14, 15, 16, 1 7 and 1 9 to patients who need treatment for articular rheu- 
matism. 

47. Use of the conpounds according to any one of Claims 1 to 21 for manufacturing pharmaceutical conrpositions. 



122 



EP0860433A1 

48. Use of th compounds acoording to any n of Claims 7, 1 0, 11 , 1 4, 1 5, 16. 17 and 19 for manufacturing antitunrx}r 
agents. 

49. Use of the compounds according to any one of Claims 7. 10,11,14,15. 16. 17 and 1 9 for manufacturing tfi rapeu- 
ticag nts for articular rh wnatism. 
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